
AD-A267 143

ADVISOR GROP FOR AEROSpACE RESEARCH & DEVELOPMEN
7 RUE ANCELLE 92200 NEUILLY SUR SEINE FRANCE

AaAWRADTIC
Les Messageries, Electroniques ELECTE f
des Anne'es 90 0 AU 19

Electronic Messaging for the 90s
(7kw~as&~frm Ike A~nah)

Call' pubbcaon a i# Awmin& par k~ Panel AGARD
de l'Informadion teduuque.

Thi p4biadon has been pivpwtd at the
request of the Technical information Panel of AGARD.

IThivi docume-nt has j eem approved

lox public telease and sal~e; its

ORGANISrflONU TRAIT DE LAIANT1QUE N=R

NOM~ Aflwm TREA ORGApSEAT"O

Pubmro Im 13pkhdw may1903
Wir cOubWrlu do do# pow,



AGARD-AR-309

ADVISORY GROUP FOR AEROSPACE RESEARCH & DEVELOPMENT

7 RUE ANCELLE 92200 NEUILLY SUR SEINE FRANCE

AGARD RAPPORT CONSULTATIF/ADVISORY REPORT 309

Les Messageries Electroniques
des Annees 90
par

Jean Mourain Accesion For

8 Villa Guizot
75017 Paris NTIS CRA&I
France DTIC -AB 0

Uiia; ou.iced C.
Justiticatio.i

Electronic Messaging for the 90s By-- -- *. -------- ------........ . . . . . . . . . . . . . . . . . .

(Translatedfrom the French) Di.kt; ibwtion I
. .-Availatitily Codes

Dist Special
Cette publication a &6 parrain6e par le Panel AGARD
de l'Information technique.

This publication has been prepared at the -

request of the Technical Information Panel of AGARD.

+ _ Organisation du Traitb de I'Atlantique Nord
North Atlantic Treaty Organisation

93-16372
93 7 20 0. IflIlhl i



La Mission de I'AGARD

Conform~ment aux termes de sa Charte, I'AGARD a pour mission de riunir les personnalites eminentes des pays membres de
l'OTFAN se consacrant A la science et Ai la technologie a~rospatiales. Les buts poursuivis sont les suivants:

- Recommander des orientations efficaces permettant aux pays membres d'utiliser leurs capacitis de recherche et de
d~veloppement pour le b~nifice de la communaut6 OTAN;

- Apporter des conseils, des avis et une aide scientifiques et techniques au Comite Militaire de I'Atlantique Nord dans le
domaine de la recherche et des rialisation airospatiales (en particulier en ce qui concemne ses applications militaires);

- Stimuler contminment les progris des sciences airospatiales susceptibles de renforcer la defense commune;

- Am~liorer la coop~ration entre pays membres dans le domaine de ]a recherche et des rialisation a~rospatiales;

- Echanger des informations scientifiques et techniques;

Apporter une aide aux pays membres atin d'atxroitre leur potentiel scientifique et technique;

-Fournir une assistance scientifique et technique, selon les besoins exprim~s, aux autres orgalismes de I'OTAN et aux
pays membres, pour risoudre des problmes de recherche et de d~veloppement se posant dans le domaine airospatial.

Le Conseil des D6l6gues Nationaux de I'AGARD constitue la plus haute autorit6 au sein de cet organisme; iI est compos6 de
reprisentants 6minents de chaque pays membre, faisant I'objet d'une nomination officielle. Pour mener i bien sa mission,
I'AGARD dispose de Groupes de Travail composis d'experts disign~s par les D61gu~s Nationaux d'un Programme d'Echanges
et de Consultants, et d'un Programme d'Etudes en vue d'Applications Mrospatiales. L'AGARD rend compte des risultats de ses
travaux aux pays membres et aux Autoritis de I'OTFAN sous forme de publications dont cet ouvrage est un exemple.

Seules sont admises a participer aux activitis de IAGARD Ies personnes ayant fait I'objet d'une invitation et jouissant en rigle
g~n~rale de la citoyennete d'un des pays de I'OTFAN.

Ld texte de cette publication a ete directement reproduit
ii partir d'un exemplaire fourni par AGARD ou par les auteurs.

Publi6 mai 1993

PObWa sous Copyright 0 AGARD 1993
Tous droits reserves

ISBN 92-835-2117-X

Imprimi par Specialised Printing Services Limited
40 Chigwell Lane, Loughton, Essex IGlO 377



The Mission of AGARD

According to its Charter, the mission of AGARD is to bring together the leading personalities of the NATO nations in the fields
of science and technology relating to aerospace for the following purposes:

- Recommending effective ways for the member nations to use their research and development capabilities for the
common benefit of the NATO community;

- Providing scientific and technical advice and assistance to the Military Committee in the field of aerospace research and
development (with particular regard to its military application);

- Continuously stimulating advances in the aerospace sciences relevant to strengthening the common defence posture;

- Improving the co-operation among member nations in aerospace research and development;

- Exchange of scientific and technical information;

- Providing assistance to member nations for the purpose of increasing their scientific and technical potential;

- Rendering scientific and technical assistance, as requested, to other NATO bodies and to member nations in connection
with research and development problems in the aerospace field.

The highest authority within AGARD is the National Delegates Board consisting of officially appointed senior representatives
from each member nation. The mission of AGARD is carried out through the Panels which are composed of experts appointed
by the National Delegates, the Consultant and Exchange Programme and the Aerospace Applications Studies Programme. The
results of AGARD work are reported to the member nations and the NATO Authorities through the AGARD series of
publications of which this is one.

Participation in AGARD activities is by invitation only and is normally limited to citizens of the NATO nations.

The content of this publication has been reproduced
directly from material supplied by AGARD or the authors.

Published May 1993

Copyright C AGARD 1993
All Rights Reserved

ISBN 92 ,35-2117-X

i
Printed by Specialised Printing Services Limited
40 Chigwell Lane, Loughton, Essex IGIO 3TZ



Pre'face

La messagerie 6lectronique est devenue un des moyens les plus efficaces de circulation d'information entre des individus ou des
syst~mes de traitement de [information, quels que soient ces syst~mes, les lieux ob ils se trouvent, et Jes reseaux qui les
interconnectent.

Capable de transporter du simple texte, des fichiers binaires, des documents composites combinant textes, tableaux et
graphiques, mais aussi de l'image ou du son, la messagerie ilectronique est un clement de plus en plus important du syst~me
d'information d'une organisation, surtout si celle-ci est g~ographiquement r~partie.

La messagerie electronique peut s'appliquer h toute topologie d'organisation, et permet de la mime maniere la circulation
d'information entre organisations.

La messagerie electronique est maintenant le mecanisme de base supportant des applications tr~s stratigiques comme l'EDI, le
groupware, et plus g~n~ralement les Mail enabled applications'.

Grice ks la normalisation intervenue sous le nom de X.400, les messageries sont de plus en plus nombreuses a pouvoir
communiquer entre elles, ce qui en accroit encore le champ d'applicat:,rn.

Le Panel AGARD de I'Inforniation technique a organis6 une seance d'6tudes sur ce sujet avec comme conf~renciers le Dr Bill
TUCK de la facult6 de l'informatique th~orique de l'University College is Londres, au Royaume-Uni, qui a parle des "Derniers
ddveloppements dans la livraison 6lectronique des documents" et M. Jean MOURAIN, conseil en informatique a Paris, en
France, qui a parI6 des "Messageries ilectroniques des ann~es 1990". Apr~s la reunion il a 6t6 propos6 aux deux invitis de
detailler certains aspects de leurs travaux. Le Dr Tuck a contribu6 au "Programme de recherche en information scientifique et
technique" (Rapport consultatif AGARD AR-316,6dit6 au mois de novembre 1992), et il a 6ti propos6 isM. Mourain de r~liger
ce rapport consultatif, y compris la partie "Recommandations pour I'AGARD".

11 est a noter qu'il s'agit des recommandations personnelles de M. Mourain, et que ces commentaires ne sont pas necessairement
acceptes par 1'AGARD. 11 est hs noter 6galement que les couits exprim~s reprisentent les cofits privaiant en France au debut de
I'ann~e 1992; uls ne sont probablement pas valables as d'autres dates et dans d'autres pays.

Le texte original de cette publication a W ridig6 en franqais, mais vu l'importance du sujet I'AGARD a dicide de le faire traduire
en anglais et d'6diter ainsi deux textes en un seul volume.



Preface

Electronic messaging has become one of the most effective ways of transmitting information among individuals and data
processing systems, regardless of the kinds of system, their location or the networks interconnecting them.

Capable as it is of transmitting not only simple text, binary files, and composite documents combining texts, tables and graphs,
but also images and sound, electronic messaging is becoming an element of growirg importance in the information systems of
organisations, and especially those organizations that are scattered geographically.

Electronic messaging may be applied to any topology within a given organisation, or among different organisations.

It is now the basic medium supporting highly strategic applications like EDI (Electronic Document Interchange), groupware
and, more generally, "Mail-enabled applications".

With the set of standards that has now become known as X.400, more and more messaging services are beginning to
communicate with each other, which further increases the field of application.

The Technical Information Panel of AGARD held a seminar on this topic in April 1991 to which it invited two speakers, Dr Bill
Tuck of the Department of Computer Science of University College, London, United Kingdom, who spoke on "New
Developments in Document Delivery", and M. Jean Mourain, a consultant from Paris, France, who spoke on "Electronic
Messaging in the 1990s". After the meeting, both speakers were invited to present aspects of their ideas more fully. Dr Tuck
contributed to the "Research Agenda for Scientific and Technical Information" (AGARD Advisory Report AR-316, published
November 1992), and M. Mourain was asked to write this Advisory Report, including recommendations for AGARD.

It must be noted that the recommendations are M. Mourain's own, and are not necessarily accepted by AGARD. It must also be
noted that the costs quoted were those applicable to France in early 1992; they may not be the same in other countries or at
future dates.

The original text of this publication was French. But in view of its importance, AGARD decided to translate it into English and
publish the two texts in one volume. The French term, "messageries 6lectroniques" has mostly been translated as "electronic
messaging" or simply "messaging". It is effectively synonymous with "electronic mail".
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Glossaire/Glossary

ADMD Administrative Management Domain

AIA Aerospace Industry Association

ARPANET US Department of Defense Advanced Research Projects Agency Network

ATLAS400 The X.400 service of TRANSPAC (q.v.)

CALS Computer-aided Acquisition and Logistics Support

CCITT Comit6 consultatif international taldgraphique et t~ldphonique
(international telecommunications standards agency)

DISOSS an IBM mainframe-based electronic mail application

EDI Electronic Document Interchange
(6change de documents informatises)

EDIFACT Electronic Document Interchange to Facilitate Administration,
Commerce and Transport

IDN International Data Network (a generic term)

INTERNET University and research centre network

ISO International Standards Organisation

LAN Local Area Network (a generic term)
(rdseau local h haut debit)

MTA Message Transfer Agent (a generic term)

ODA Office Document Architecture

PAD Packet Assembler/Disassembler

RID rdseau international de donnees (terme gindrique)

SGML Standard Generalised Mark-up Language

TRANSPAC French P'Tr's public packet network
(rnseau ý commutation par paquet des PT1 Franqaises)

WAN Wide Area Network (a generic term)
(rds, tu distant)
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Introduction correspondante, nait de cc que l'information petit ou
non etre vdhicu1~e inddpendamment de son support.

L'information sous toutes ses formes a pris en cette fin Pour une lettre manuscrite achemin~e par la poste,
de vingtime si~cle une importance considdrable, au cette inddpendance support/contenti ntm xiste pas. Au
niveati des Etats, des administrations, des entreprises, contraire d'une image de t~ldvision oti d'une
des associations et autres organisations, et des communication td1dphonique.
particuliers. Toute tine 6conomie de l'information s'est
ainsi d~velopp~e, avec: producteurs, distributeurs, En fonction de cette d~pendance supportlcontenu, on
consommateurs, fabricants d'dquipements etc.. petit aisdment distinguer trois espaces de circulation de

l'information:
D'dnonnes moyens ont Wt ddployds, aussi divers que la
chaine m~me de "traitemnent de l'information", depuis - L'espace de circulation de l'information "dure",
la production ou l'acquisition de l'information, son courrier postal, Mdtion, presse, films ou cassettes viddo,
stockage, son traitement, sa distribution vers Ic: disques, etc. L'information y circule en meme temps
consommateur aui scm. bIrge, jusqu'A sa restitution sous que son support donc lentement. Nous ne nous
tine forme exploitable par ce dernier. atiarderons pas stir les autres caractdristiques qui en

r.-sultent.
Dans cet exposd, nous nous intdresserons
principalement A la circulation de l'information. Dans - L'espacc de circulation de l'information "douce
l'Empire Romain, oti l'Europe du la~me si~cle, la (soft); l'inforniation y circule de niani~re
vitesse de circulation de l'information a toujours ddmaterialisde A travers des infrastructures fixes. On
reprdsentd un fondement du pouvoir politique, militaire trotive dans cet espace par exemple les rdseaix: de
oti commercial. LA oii le temps se comptait en joum~es, tdidgraphe, radio, tldlvision, ainsi que Jes r~seau~x de
semaines et meme mois, on en est aujourd'hui A teldphonie qui offrent constamment de nouveauix
rechercher parfois des ddlais de l'ordre de la seconde. services. A l'intdrieur de cet espace, la forme et la
Ainsi pour tine transmission de donndes financi~res nature de lVinformation sont tr~s ddpendantes de sa
entre detix points tr~s dloignds, tels que New York et chaine de traitement. qui induit tout tin ensemble
Tokyo, sans parler des applications de ddfense d'autres caractdristiques :interactivitd ou non,
stratdgique. persistance oti vo!atilitd, possibilitd oti non de

retraitement en aval de la production initiale, mais
Ne perdons pas de vue cependant que la circulation de aussi les 6quipenients ndccssaires aux diffdrentes 6tapcs
l'information s'inftgre darts tine chaine, dont les de production, de distribution, de stockage et de
maillons ont toujours intdret A Wre cohdrents et consommation de l'information Pensons par exemple A
homog~nes. Elle W'est en outre qu'un outil aui service tin programme de tdldvision, prodtiit en studio et
dtin ensemble d'activitts humaines; et doit donc se diffusd par satellite A des spectatetirs dquip~s
trouver en cohdrence avec: elles. 11 est probable d'antennes; et de tdldviscurs, dventuellement associds A
toutefois que la maitrise de la circulation de des magndtoscopes.
l'information engendre A son tour de nouvelles
activitds, oi tine dvolution voire la rdvolution de - L'espace de circulation de l'information "HIectronique
certaines. int~gr&e". Combinant des ordinateurs et des rdseaux de

transmission de donndes, cet espace permet tine trds
La messagerie 6lectroniqtie est tine technique dont on grande continuitd le long de la chaine de traitement de
entrevoit maintenant tout lc potentiel dans ce contexte l'information. On petit m~me imaginer que cette chaine
de circulation de l'information, A 1'6chelle d'une y est sans fin, grfice au principe essenticl de
entreprise oti du monde entier. RETRAITABILITE de l'information tout

consommateur petit A son tour devenir producteur
1. DES ESPACES DE CIRCULATION DE d'information, oti ajouter de la valeur A tine information

L'INFORMATION qu'il a acquise. On panle bien sfir ici d'information
mtiltimddia, mdmc s'il reste beaucoup de chcmin A faire

Une caract~ristique importante de la circulation dans cc domaine. D'une mani~rc gdndrale. Ic travail et
d'information, et de la chaine globale de traitement donc Ic cofit ndcessaircs A la misc sous formec



"dlectronique intdgrde" d'une informiation sont dlevds. sans y associer d'intelligence locale. Ainsi des
Si elle sort de son espace naturel dc circulation, cdie terminaux sans intelligences raccordds A un syst~me
perd en m~me temps le phis souvent sa central distanti de milliers de kilom~tes sont A
RETRATTABELITE. considdrer de notre point de vue comme dldments du

syst~me central.
Ces trois espaces ne sont pas dtanchcs et, resultat des
techniques de nuimnrisation du son et de l'image, une Les unitds d'acquisition dc l'information electronique
part croissante dc l'information "soft" transite A un permettent l'entrde dans cet espace d'informations qui
moment ou un autre dans l'espace d'information n'y prdexistaient pas. Tel un scanner capable de
"intdgrde". Cest d'ailleurs la convergence ou la numdriser une image sur papier, ou un 6chantillonneur
combinaison rechcrchde de l'informatique et de de son. Dans de nomnbreux cas, cette acquisition est
l'audiovisuel. Mes A prdsent, des infrastructures de elle-m~me P'dtape finale dtune chaine "multimddia"
circulation de l'information sont partagdes, au niveau complexe qui prend son origine dans les espaces de
de cAbles ou de satellites par exemple. l'information "dure" ou "douce".

Ces trois espaces pourraient etre reprdsenut.s comme Les uritds de restitution permettent essentiellement une
concentriques, le plus au centre correspondant A celui prdseiitation de l'informat ion compatible avec: les
de l'information dlectronique int~grde, vers lequel les capazitds sensorielles d'util!L.ateu s liumains. Les
utilisateurs et les technologies convergeraient A plus ou limitations technologiques font qu'elles ne restituent
momns long terme. Des passerelles entre ces espaces souvent qu'une "vue" partielle de l'information
existent( voir Fig. 1). dispomible. Ces unitds combinent frdquemment des

options d'interactivitd (pour pointer, dessiner, ddsigner,
En fonction de tout un jeu de motivations et de annoter etc.). Lergonomnie est ici un critere cld, jamais
contraintes, une organisation, un membre d'une suffisante.
organisation ou un particulier v'a choisir de participer
de Pun ou plusieurs; de ces espaces de circulation de On aimerait des unitds de stockage qu'elles offrent des
linformation. Participation qui induit des cofits capacitis illimit~es, de grandes; performances d'acces,
d'investissement et d'exploitation, des comportements et une grande permanence de Vinformation dans le
culturels ou des modes de travail, du travail, en temps, A des cofits abordables. Les technologies
contrepartie d'avantages espdrds, quantitatifs ou progressent dans toutes; ces directions 1A aussi dans une
qualitatifs. approche inultim&1ia.

On pense aujourd'hui qu'il peut sagir pour une Les unitts de traitement manipulent, quant A elles,
organisation d'avantages stratdgiques, de l'information selon les; instructions des programmes, et
diffdrentiateurs essentiels A la survic ou au y apportent la valeur ajout~e convenue tout en
d~veloppernent dans une compýUtion impitoyable. accroissant les possibilitds des autres unitds (un

programme peut par exemple inclure un algorithme de
2. L CICULAIONDE 'INFRMAION recherche dans des donn~es qui amplifie les

2. LA CIRCNULATON DEGLRNOR AT performances intrinseques d'une unit6 de stockage).

Nous nous; plaqons donc dans "lespace de circulation Le lmnsditra vcIsrsauasrn e
de l'information 6lectronique intdgr~e". Examinons maniage entre les technologies informatiques et ceies

toutd'aordrapdemnt es cmpoant decetespce, des tdl6communications, toutes deux en migration vers;
tout d'aord rapdhement Ae comporselant derceltio desae un "tout numdrique intdgrd". Le reseau sert ici A faire
puisnous chercherons Ae es ract ie I iclaind circuler l'information entre les systemes, ce qui revient

I'inormtiondan cclespce.aussi A la faire circuler entre les utilisateurs de ces
systemes, mais nous; y reviendrons.

2.1 Les composants de l'espace de circulation
On peut imaginer de sp~cialiser des systemes, certains

Les principaux composants de cet espace sont: des ne comportant que des unitds de traitement ct de
ordinateurs, des applications logicielles, des individus stockage, d'autres des unitds de traitement et de
interagissant avec: ces systmes, et des rdseaux restitution. Plus la sp~cialisation est importante, plus la
interconnectant ces ordinateurs. sollicitation du rdseau d'interconnexion est forte, et

donc la n~cessitd de disposer de rdscaux A tr~s hauts
Les ordinateurs; sont des syst~mes formds ddbits, et des interfaces ordinateurs/rdseaux
classiquement d'unitds de traitement, de stockage, c,. respondants. De telles spdcialisations sont
d'acquisition et de restitution de l'information, ainsi souhaitablcs pour de multiples raisons: technologiques,
que des unitis d'interface avec Ics rdseaux dconomiqucs et opd6rationnelles. Elles dvoluent dans Ic
d'interconnexion. A cc niveau, un ordinateur est vu temps avec les besoins et les contraintes. 11 est, par
comme localisd en un point du rdseau, meme si certains exemple, classique aujourd'hui de centraliser ccrtai.-cs
moyens techniques permettent de reporter A distance de donn~es et donc de sp~cialiser certains "serveurs de
P'unitd de traitement certaines fonctions pdriphdriques donnides".



3

M.~is ii est important de noter qu'au deJA de ces L'cspace de circulation est organWs en domaines. Un
spdcialisations, la plupart des syst~mes communiquant domaine est formd d'un ensemble de syst~mes
dans cet espace intdgrd dtablissent entre eux des corumuniquant entre eux directement ou indirectement.
,elations tendant vers une certaine dgalitd. La relation Soit par exemple un domaine comportant trois
"maitre-esclave" qui a prdvalu lors des premieres syst~mes, A, B et C, uls peuvent Wre connectds pour
d~marches de distribution de linformatique a fait place former un triangle et chacun d'eux communique avec
A celle de "client/serveur", un client pouvant fort bien les deu~x autres; -nais ils peuvent aussi former une
devenir lui-meme serveur A une dtape quelconque du simple ligne ABC, A ne comnuiniquant alors avec C
processus. Cette horizontalisation de l'espace que par l'intermddiaire de B. Toutes les topologies de
"dlectronique intdgrd" est cependant tr~s thdorique. Ce domaines sont ici envisageables. Les domaines peuvent
qui pourrait apparaitre comme un univers global ou Wte disjoints ou prdsenter des recouvrements. Un
tout le monde partagerait les mdmes ressources et les syst~me peut ainsi appartenir A plusieurs domaines. En
memes donndes est en fait parcellisd en domaines gdndral, un domaine correspond A un niveau de
relativement dtanchcs les uns par rapport aux autres. responsabilitd, en particulier pour l'administration du
Les raisons -n sont 1A encore multiples : rdseau.
technologiques, Cconomiques, culturelles. En fait
l'information a plus que jamais une valeur stratdgiquc, La circulation de l'information se fait A l'int~rieur d'un
ci son partage total utopique s'il y a vive concurrence. domaine ou entre domaines. UA encore, toutes les
Seules des communautds sans but lucratif, comme celle variantes sont envisageables quant A N'tablisseinent des
des universitds du monde entier, savent tendre vers une liens entre deux domaines. 11 est asscz simple
large ouverture. cependant de choisir un syst~ine d'un domaine pour

servir de passerelle daccks unique vers un autre
Reste que ces syst~mes, aussi puissants; et bien domainc ( voir Fig. 2 ).
connectds soient-ils, ne sont IA que pour servir des
organisations huniaines et des individus, et accroitre La dimension d'un domaine est tr~s variable: quelques;
leurs possibilitds, pour la conception, la production et bureaux d'un dtage d'immeuble, ou une rdgion du
la commercialisation de biens matdtiels ou monde peuvent former un domaine. Blen sfir les
immatdriels, et de services, marchands ou non, technologies d'interconnexion varient. scion lNtendue
couvrant a terine toutes les activitds huanaines, y du domaine: on parle ici de Rdseau local et de Rdseau
compris Ia vie politique, les loisirs et l'art. distant.

Pour Ia plupart, ces systew~es sont ainsi utilisds
directement par des individus, cc qui impose des 2.2.2 Modes de circulation
interfaces homine/machine approprids (on retrouve
l'ergonomie), mais aussi des rythmes compatibles avec On a dit quc le rdseau, en particulier le r.dseau distant,
cette coopdration homme/macbine. aifre des performances bien infirieures A celles des

ordinateurs eux-memes. Ses dafauts sont
On saitlI'importance du gain de performances des essentiellcemnt une vitesse rdduite (dans la pratique, au
syst~mes informatiques, et A plus forte raison micux quelques; milliers de caract~res A la seconde) et
I'accroissement de leur rapport performance/prix au une qualitd insuffisante (il y a des errelurs de
cours des trois derni~res ddcennies. Comme la transmission, voire des coupures de connexion). 11 est
soulignd le Dr Tuck dans son exposd A I'AGARDTIP donc n~cessaire d'organiser le transport des donndcs en
(Glasgow, Avril 1991), ces gains sont encore bien fonction de cette contrainte.
limitds dans '. domaine des ieseaux. Une meilleure
cohdrence est certainement l'objectif de cette d~cennie, Deux facteurs viennent immddiatenient A l'esprit: Ic
qui voit d'ailleurs se construire nombre de partenariats volume des donn~es A transporter et le sdquencenient
dans ce sens, entre constructeurs d'ordinateurs, des opdrations traitementltransport.
constructeurs didquipements de t~l~communications et
exploitants de rdseaux. Si un traitement n~cessite une information ddtenue par

un syst~me dloignd, il ne peut se poursuivre quapr~s
avoir demandd et obtenu cette information. C'est le cas

2.2 Caractkristiques de la circulation de le plus contraignant, car le goulot d'dtranglement du
l'information dans cet espace rdseau y est tr~s dvident. On parle ici de mode

transactionnel que V'on rdserve en gdndral A des
volumes faibles, souvent sous Ia forme requete/rdponse.

2.2.1 Un pen de topologie Exemple bien connu de mode transactionnel, la
relation entre un distributeur de billets de banque et Ie

Revenons donc A la circulation de l'information systme central de la banque. Dans cc mode bien sfir,
proprement dute, qui est, nous I'avons dit, un objectif syst~nkc appelant et syst~me appeld doivent Wetr
essentiel pour les utilisateurs, ou les organisations disponibles en m~me temps at We directement
auxquellcs ils appartiennent, et clans certains cas, une raccordds (on peut imaginer des systmes encore plus
n~cessitd pour les syst~mes eux-m~mes. complexes ou la requ~te sera propagde A travers toute
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tine chaine de syst~mes qui devront donc 8tre tous Ces diffdrentes caractdristiques correspondent au
"synchronisds"). Puissance de traitement de chaque syst~me dit de "Messagerie ilectonique",
syst~me et bande passante dui rdseau doivent etre g~ndralisation, au cours des ann~es 80, de svst~mes
adaptds au nombre et i la complexitd des transactions A beaucoup plus fermis qu'offraient certains ordinateurs
traiter par unitd de temps. It est encore diflicile de d~s les ann~es 60. Cette messagerie 6lectronique a fait
concevoir de tels syst~mes appliquds au multimddia, ils l'objet d'importants travaux de normalisation, dont le
traitent encore principalement des donndes rdsultat est A la fois une meilleure conceptualisation du
num~rques. procedd et une g~ndralisation des m~canismes et de

leur mise en oeuvre.
Pour des fichiers tr~s volumineux, par exemple 100
millions de caract~res, A transporter entre deux pays, 3. LA MESSAGERIE ELECTRONIOUE
on choisit un mdcanisme tr~s sp~cialis6 dc "Transfert
de fichiers". D'tine part it optimise le transfert lui- 3.1 Le principe g~nkral de livraison des messages
meme et la presentation des donn~es au syst~me
destinataire. D'autre part, ii sait reprendre tin transfert La Messagerie Electronique permet donc le transport
interrompu stir une erreur ou tine coupure de de donn~es quelconques dans; le mode "Store &
connexion. La contrainte d'nne connexion directe et Forward".
d'nne synchronisation entre les deux syst~mes est
Mvdente. Synchronisation qui a deux: cons~luences : Le principe de base consiste i placer la donn6e A
les deux: syst~mes doivent disposer d'un logiciel de transporter (texte, image, document composite, feuille
communication compatible. Le temps de transfert est de calcul, logiciel etc.) dans une enveloppe
impos6 par le rdseau et le syst~me le plus faible des dlectronique, et & remettre l'ensemble au systbne de
detix. routage des messages ainsi constituds.

A mi-chemin entre ces deux modes, it a 6td imagind tin L'enveloppe contient IPadresse du destinataire et de
mdcanisme interm~diaire, dit de "Store & Forward" qui 1'expdditeur, et quelques informations conipidmentaires
vise les objectffs suivants: fixant les r~gles de la remise an destinataire : par

exemple, la demande d'tin avis de reception, ou
- Las volumes A transporter sont faibles ou moyens, de l'nrgence dui message. Ces options gdniiralisent ce que
quelques centaines A quelques centaines de milliers de le service postal offre pour le courrier.
caract~res.

La chemnin snivi par le message est indiffdrent a
- La syst~me dmetteur et le systbe destinataire ne sont l'dmettenr, et sa dnrde pent varier dans des proportions
pas forcdment en communication permanente et importantes, justement A cause du xndcanisme de "Store
directe. La mise en connexion peut Wte faite & Forward". En effet, il nWest pas fait l'hypoth~se de
pdriodiqtiement on A la demande, et elle peut se faire potivoir 6tablir tine connexion directe entre dinetteur et
par des systbmes interni6diaires jouant le r6le de relais. destinataire, iii sneme que le destinataire soit en mesure
L'information pent alors suivre des chemins assez de recevoir le message A l'instant meme oil le syst~me
complexes. vetit le 1wi ddiivrer. La livraison se fait ainsi A travers

nn oti plusietirs noetids de rotitage, qui stockent le
- Le long d'nn cheminm, la performance des syst~mes message jtisqn'A ponvoir le relayer jusqu'au noeud
petit Wte variable. Bien sfir la flniditd de bout en bout suivant et ainsi de suite.
ddpendra des maillons les plus faibles. Ils peuvent ne
pas etre critiques. La destinataire pent ne pas etre connectd en

permanence an demnier nocud du chemin. Certains;
- 11 nWest pas fait d'hypothese stricte stir le temps syst~mes prd.voient alors que le destinataire doit
d'acheminement. Des variations de quclques minutes prendre l'initiative de se connecter pour prendre
on meme de quelques heures seraient souvent livraison des messages qni 1wi sont destin&s Un peu A
acceptables. la mani~re de Itisager qui rel~ve sa boite postale. Bien

sfir dans le cas de la messagerie, il est envisageable de
- Doit etre absolument garantie l'intdgritd des donntes le faire plusicurs fois par jour, voire toutes les cinq
transport~es le long du chemain. Ldmetteur doit etre minutes. Tout est tine question de dispontibilitt du
informd de l'impossibilitt de ddlivrer l'information. systeme destinataire, de cofit des communications on

tout simplement de la possibilitd de traiter les
- La m~canisme doit permettre de transporter tout type messages. Certains appellent ce m~canisme "Store &
de donn6e dlectronique, tout en facilitant prise en Retrieve".
charge et restitution dans l'espace de circulation de
1'information dIectronique intdgrde, et si possible hors Si le dWai de Iivraison d'un message W'est pas garanti
de cet espace. par ces m~canismes, an momns est garantie l'intdgriti

du message livrd. Ceci par des protocoles de
- Des m6canismes de s~curisation du transport doivent communications appropri6s entre nocuds de routage et
Wte disponibles. aux extrdmit~s du trajet entre Ie nocud de routage et
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I'utilisateur. Ces protocoles; ont fait 1'objet messagenie d1ectronique dtaient tres divers et
d'am~1iorations successives et leur fiabilit6 est g~ndralement incompatibles entre eux. Its dmanaient
reconnue. En bref, tin noeud n'accepte tin message de constructeurs d'ordinateurs oti d&Iditeurs de logiciels
qu'apr~s l'avoir requ compl~tement et stockd de qui avaient tous choisi leur propre maniere de definir
mani~re sfire stir sa mdmoire de masse. Les systmes une enveloppe, tine adresse, tin contenti, tin protocole
les plus complets; savent notifier A l'expdditeur entre noeuds de routage, etc..
l'impossibilit6 de remettre le message A son destinataire
(avis de non remise). Ces systmes "propritaires" sont en train de mnigrer

rapidement vers une norme internationale publide a la
S'il a dtd demandd stir l'enveloppe du message initial, fois par le CCITT et l'ISO. Connue sous l'appellation
l'avis de reception est ridinis vers 1'expdditeur &es que de recommandations X.400, cette norme permet
la livraison a eti lieti aui destinataire. It comporte la maintenant de mettre en oeuvre des messageries
date et lheure pr~cises, en notation internationale. On dIectroniques tr~s ouvertes, tendant vers l'tiniversalitd:
petit imaginer de rddmettre tin atitre avis quand le tout le monde devrait pouvoir envoyer un message
destinataire ouvre I'enveloppe dti message et en prend totit le monde, dans cet espace de circulation de
connaissance. Ccst l'avis de lecttire. Ces diffdrents avis I'information diectronique intdgree.
sont etix-memes des messages et suivent en sens
inverse le chemin dui message initial. Chemin qui, dans Cette convergence se fait de deux mani~es :Ics
le Meail, petit comporter des variantes, si les noetids de notiveaux syst~mes sont tr~s clairement fondds stir la
rotitage tie traitent pas totis les fltix symdtriquement. norme, on les dits *NATIFS X.400%; les anciens

syst~mes ont dtd compldt6s de "PASSERELLES X.400"
qtii leur permettent d'6changer des messages avec: les

3.2 Messagerie interpersonnelle / interapplicative syst~mes natifs. A noter ici qti'X.400 reprdsente en
gdndra1 tin stir-ensemble de ce que fait tin systme

Parlant d~exp~dteur et de destinataire de message, on propridtaire. It y a donc: presqtie totijours tine
amalgame en fait syst~mes et individtis les utilisant. La degradation des services lors dui passage d'un message
messagerie est clairement tin m6canisme entre dans tine passerelle vers ie systtime propridtaire.
syst~ines. Dans sa misc en oetivre la pius simple
potirtant, totites; ics actions &d'mission et Un 4l6ment important de cette convergence est le plan
dventuellement de reception sont explicitement d'adressage X.400, qtii permet de designer tous les
declench~es par un utilisateur. De meme qtie la participants d'un r~sau de messagenie de mani~re non
prdparation du message dmis et Ie traitement du ambigti : individtis et applications.
message requ. Ce qtii indtiit la notion de messagerie
INTERPERSONNELLE (les systbnes impliqtds, sont Une adresse X.400 comporte tin certain nombre
ignords). La messagerie est alors tin otitil de d'attribtits pr6cisant 1'organisation A laqtielle
conmnunication tr~s efficace entre des personnes dont l'utilisatcur appartient, ainsi qtie ses nom et prdnom.
on n'attend pas qu'elles soient disponibles ati meme Ccci est tin exemple d'adresse X.400:
instant potir 6changer tine information, comme ati
tdldphone. Dams tin environnement international, cet COUNTRY=US / ADMD=AT&T / PRMD=BOEINGI
asynchronisme est particuli~rement utile (ddcalage ORG=NETWORKSERVICES/
horaire, difficults Iinguistiques). S'iI enJ~ve tine part ORGUNIT=SEA1TLE / SURNAME=SMITH
de spontanditd, il permet en revanche de prendre le
temps de rdfl~chir A tine question et de forniuler tine Dans ]a pratique, les; mots cids peuvent Wer abrigds.
r~ponse. La messagerie permnet en outre de garder tine On reproche cependant sotivent A tine adresse X.400
trace des 6changes, et done de constituer des dossiers d'etre longue et diflicile A indmoriser. Potir simplifier,
dlectroniques tr~s pr6cis. on petit titiliser tin syst~me d'alias permettant A tin

utilisateur de designer ses correspondants par tin nom
11 est bien sfir concevable d'automatiser la manipulation de code, traduit atitomatiqtiement en adresse
de messages, par des applications approprides. Par proprement dite. Ont atissi dtd difinis des annuaires
exeniple le tni des messages regus sclon l'intdret et dlectroniques capables de compliter tine adresse A
I'urgence. Avec mise A la "poubelle" du courrier inutile. partir de queiques donn~es. 11 y a en outre tin certain
On petit m~me aller pltis loin et titiliser la messagerie nombre de propositions pour mettrc en octivre des
directement entre des applications qui dimettent et plans d'adressage simplitids. Sans entrer dams le Meail
regoivent des messages et les traitent de mani~re de cc debat, il est intdressant de noter qtie cc plan
automatique. On dit alors qu'il s'agit de messagerie d'adressage reflte encore Ia position dominante des
IN4TERAPPLICATIVE. Notis reviendrons stir cette Administrations nationales des T616commtinications
distinction et la gdndralisation qui peut en rdstilter. (les P.T.T.) dans: chaque pays au debut des anndes 80,

position qui 6voluc avec la ddrtglementation constat6e
tin peti partout. Ce plan d'adressage exprime une forte

3.3 Comnpatibilit des niessagerles entre elies. X.400 hidrarchisation par pays, qui convient relativement mal
aux strtictures transnationales, dans Ia rdalitd de plus

Jusqu'A ces derni~es ann~es, les syst~mes de en plus nombretises.



7

11 est intdressant de noter enfin que la norme X.400 a 4.2 Applications en mode messagceri
dejA prdvu une grande varidtd de contenu des messages.
11 peut s'agir de simple texte, de fichier binaire comme Mais ce constat est en fait tris important, car ii permet
un logiciel executable, de graphique, de dornndes de d~boucher sur toute une famille de nouvelles
alphanumdriques structurdes, mais aussi de voix et applications, que nous appellerons "applications en
meme d'image. mode messagerie" (mail enabled applications). Elles

peuvent couvrir pratiquemnent tons; les secteurs d'une
La norme X.400 s'impose progressivement, mais entreprise, d~une organisation, et a plus forte raison les
n'empdche pas la naissance de produits destinds A la relations entre organisations. Citons en queiques unes:
contrer. Cela est vrai dans presque tons les secteurs
d'activitd oit la normalisation intervient. Finalement, - L'6change de donn~es informatis6 (EDT) qui facilite
les syst~mes en concurrence s'enrichissent les relations commerciales et administratives entre
mutuellement. Cela complique cependant les choix A partenaires commerciaux ou entre administrations et
an instant donind, et hypothaque leur stabilit6. administr~s (douanes, taxes, santd etc.). 11 est un des

facteurs d'amdlioration de la qualitd du service au
Nous; nous en tenons quant A nous A la pr~ponddrance client et contribue A atteindre Ie "juste A temps".
de la norme, mais ne rejetons pas l'id~e de passerelles
entre des domaines incompatibles, car, au delA des - La conception paralldlisde : if s'agit dc faire travailler
principes, c'est bien la communication qui doit 8tre A la conception d'un m~me 6quipement des 6quipes
facilit~e. distantes et ce faisant de bdndficier des competences; de

chacune en parall~le, avec les interactions et le pilotage
La multiplication des passerelles; induit bien sfik une voulus. C'est un facteur essentiel d'axnidlioration de la
complexification des systbmes, prix A payer pour qualit6 et du delai de mise sur le marchd du produit.
interconnecter des domaines entre eux, car bien
souvent l'inertie au changement est encore plus forte A A propos de ces deux domaines d'application, des
l'intdrieur de domaines, oii individus, syst~mes, initiatives importantes ont dtd prises par le
m~thodes: et applications sont quasiment invariants sur Ddpartement de la Ddfense des Etats-Unis et les
de longues ann~es. associations de fournisseurs de l'armement et de

la6rospatial (CALS, projets concertds de I'AIA). Elles
commencent A s'dtendre A ltEurope.

4. LA MESSAGERIE ELECTRONIQUE DANS - La ridaction dun meme document par des groupes;
LE SYSTEME D'INFORMATION distants; : par exemple pour des propositions

commerciales complexes dmanant d'un consortium, on
4.1 Messagerie interpersonnelle / interapplicative m~me de plusieurs; filiales; d'un groupe. Plus

g~ndralement, cc peut etre toute la coordination d'an
Conime nous l'avons dit plus baut, la messagerie groupe de travail et de ses m~thodes; de travail (gestion
dlectronique va s'appliqucr de deux maniees du temps, des salles de rdunion, des documents etc.)
compldmentaircs et assurer Ia communication d'une dans Ie cadre gdndral duane application dite de
part entre des individus, d'autre part entre des "groupware".
applications.

- La t~ldconfdrence en mode messagerie, qui consiste
Sur le plan technique, cette distinction est de momns en pour plusicurs personnes A tenir une rdunion A distance
momns valable, car meme pour un simple 6changc et en mode ddsynchronisd sur un fthme convenu, avec
interpersonnel, l'utilisateur d'un micro-ordinateur va de nombreuses autres facilitds comme celle de rejoindre
faire appel A son traitement de texte favori puis activer la rtdunion en cours; de route, ou de proceder A un vote.
un nideanisme de "misc sons enveloppe" du message,
qui en fin de compte declenchera indirectement l'envoi - La telddistribution de logiciels on de nouvelles
du message. En reception, les mdcanismes sont versions de logiciels,
analogues : ]a prise en charge du message est le plus
souvent automatique, et l'ouverture de I'envcloppe est -La distribution on la concentration d'informations, de
assur~e par une application qui declenchera A son tour maniere non programmee on scion des calendriers
d'autres applications pour, par exemple, visualiser les convenus (en tenant compte d'un dMai de livraison
documents composites trouvds dans I'envcloppe. N'cst- raisonnable); par exemple des agendas ou des comptes-
ce donc pas finalement une application qui envoic un rendus de rdunion, des rapports d'activitcs en fin de
message A une autre application distante ? journ~e, de semaine on de mois (informations

comptables, commerciales ... ). Ce type d'applications
Sur le plan fonctionnel, cette distinction apparait peut se ddcliner A 1'infini dans tontc organisation
encore nioins utile. Qu'importe en general qunune rdpartie sur plusicurs sites, on dont certains membres
question fasse l'objet d'unn rdponse par un automate on travaillent A distance (representants de commerce,
par une personne, voire par une coopdration entre les inspecteurs d'assurances, suivi de chantiers, inspecteurs
deux ? de qualitd, enqudteurs de prix...).



- Lacc~s A des bases de donnhes distantes en mode maintenant les particuliers A leur domicile. Elle a
"dema-nde par message dlectronique" et/oti "rdponse par entraind une accdldration considdrable des echanges
message dlectronique". d'information A courte comme A tr~s longue distance,

offrant meme une bonne interactivite par l'annotation
- On a meme constat6 que dans le cadre d'une fusion- manuscrite de documents regus puis retransmis. Ce
acquisition, Ia messagerie dtait un des premiers mayens succ~s am~ne des cofits deiquipemnents tr~s bas, et fait
de faire travailler entre elles des dquipes aux cultures passer au second plan les cofits de communication. Un
diffirentes, et de Her entre elles des applications tr~s obstacle majeur reste cependant la difficultd de retraiter
incompatibles, r~suftat de l'istoire ant~rieure de automatiquement l'information reque par tdl~copie, et
l'acqudreur et de la nouvelle filiale. de manipuler des quantitds importantes de tdi~copies

entrantes et sortantes : on en revient A traiter du papier,
En fait, ii n-y a pratiquement pas de limite A et le travail dc bureau au sens; large en est tr~s alourdi..
l'imagination, A la condition essentielle de bien intdgrer
la contrainte de temps dans le processus. Si Compliment, car toute tine population n'appartenant
l'instantandit6 doit Wte garantie, le mode messagerie pas A l'espace intdgrd va pouvoir etre jointe par
nWest pas envisageable. tdl~copie. 11 est aujourd'hui banal d'equiper tin micro-

ordinateur d'une carte de tdldcopie. Un groupe
On peut concevoir des applications en mode d'utilisateurs stir un r~seau local peut nieme partager
messagerie totalement automatis~es. Mais on une tehle ressource. Pour un r~seau important de
appr~ciera souvent de pouvoir faire intervenir A tin messagerie, on peut mettre en oeuvre une passerelle de
moment ou l'autre du processus un utilisateur humain, t~l~copie. Il est donc: facile de faire dmettre un message
ne serait-ce que pour pouvoir traiter les cas 6lectronique vers tin destinataire &juip6 d'un
exceptionnels qu'un syst~me automatisd ne petit pas td6lcopieur. La reception pose en revanche quelques
toujours rdgler par lui-meme. On fait pour cela suivre problmes, car il s'agit d'une image, cc qul nicessite la
un message dune boite atix lettres d'une application chaine de traitement et de restitution correspondante
vers celle d'un individu ou inversement. dans l'environnement de messagerie. On note aussi la

difllcultd de ditermination du destinataire prdciS si le
numdro de Fax est celui d'un groupe. Un membre du

4.3 La Messagerie est intigr6e au syst~ne groupe doit alors jotier he r~le de "facteur" et traiter les
d'information t6l~copies reques pour les faire suivre vers leurs

destinataires.
Une consequence directe de ces themes est que la
messagerie dlectronique ne petit pas se metire en Incitation, car apr~s avoir gofitd aux avantages de la
oeuvre inddpendamment du SY'st~me d'information t6l~copie, et avoir mesurd ses inconvdiuients, on volt
d~une organisation. Elle en est tin composant l'intdr&t d'une meilletire intigration, telle que peutt
important, tine sorte de hiant entre nomnbre l'apporter tine messagerie dlectronique avec syst~mes
d'applications A I'intdrieur de I'organisation oti dans: se graphiques et logiciels adaptds.
relations avec: d'autres organisations.

Le cas du Telex est A la fois analogue et plus facile A
Dans la pratique, cela revient A dire que la messagerie intdgrer, car le rdseati Telex est A tr~s basse vitesse et
petit rarenient settle justifier une infrastructure lourde, ne vdhicule qutin jeu de caract~res tr~s simple. Cest tin
mais qu'elle doit etre privue dans l'architecture globale complniment indispensable aui syst~me de messagerie.
du syst~nie d&information, le plus souvent avec un
surcofit sp~cifiqtie faible stir lequel notis reviendrons. Le probl~me dui cotirrier postal est relativement facile A

intdgrer dans tine messagerie d&ctronique quand il
s'agit d'envoyer tin courrier - il suffit thaoriqtiement

5. MESSAGERIE ELECTRONIOUE ET OFF- d~une imprimante- mais il est bien plus difficile dans le
NET (Fax, Telex, Courrner ...) sens inverse. Intigrer le courrier arriv6e revient tin peu

aui probl~me de tWhoopie entrante. C'est tine image
If serait utopique d'iinaginer que toutes les avec la puissance de traitement, de stockage et de
organisations et tous les membres d'une organisation restitution que cela imphique. La r~duire A tin texte par
avancent atix memes rythmes, et rejoignent reconnaissance optique peut etre difficile oti rdducteur.
simultandment l'espace de communication ilectronique Des solutions sophistiquees existent pour ceux qui It
intdgree. La messagerie dlectr 'onique tiniverselle est tin souhaitent.
objectif A long terme, sans doute jamais atteint
parfaitement. La tdlecopie est A ce titre A la fois tin A noter ici que la messagenie dlectronique petit facihiter
concurrent potentiel, tin compliment naturel et tine et raccourcir l'acheminement postal. On fait imprimer
incitation A tine messagerie intdgree. he courrier le plus pr~s possible de sa destination,

l'ssentiel du trajet dtant ainsi parcourti sous forme
Concurrent, car en raison de sa simpliciti de mise en dIectonique. Des services Postaux publics oti priv~s
oetivre (qui n'a pas tine ligne tdl6phoniquel), )a d6veloppent d'ailleurs cette approche, par exemple aui
telecopie sest gindralisde tres vite, et atteint Canada oti en Norvtge..
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Ajoutons ici que les messages Telex et i plus forte Cette difficultd sera encore plus importante pour des
raison les courriers postaux: sont souvent juridiquement applications multimeda int~grant texte, son et image.
plus forts que des messages dlectroniques et meme des II sera intdressant ici de voir 6voluer les produits
tdl~copies (m~me si de nombreuses juridictions ont rdsultant d'associations tr~s ambiticuses entre Japonais
progressd r~cemment). On se trouve ainsi parfois et Amdricains dans ce domaine. Les mndthodes de
obligd de doubler certains messages de leur copie Tdlex ddveloppement de logiciel dites: 'orient~es obet' et les
ou papier. Une bonne integration all~ge cette interfaces utilisateurs graphiques sont ici d'un tr~s
contrainte. grand potentiel.

Globalement, il serait limitatif d'isoler un syst~me de
mnessagerie dlectronique des utilisateurs ne disposant 7. ENVIRONNEMENT TECHNOLOGIOUE
que de tdl~copieurs. tdlex ou mene courrier postal. Une AUJOURD'HUI / DEMAIN
ouverture "off-net" du reseau de messagerie est
indispensable. 11 existe d'ailleurs des offreurs de Dans la mesure oii le service de messagerie est
services chins cC SCIs. finalement intdgrd au syst~me d! infornmation, les

technologies envisageables sont aussi diverses que
celles utilis~es pour le reste de l'architecture des

6. MESSAGERIE ET FORMAT DES DONNEES syst~mes de traitement eux-m~mes, sauf bien sfir pour
les interfaces vers les riseaux s'ils n~existent pas ddjA.

En parlant de circulation des messages, on traite 11 se d~gage cependant un "Etat de l'art", largement
surtout de leur enveloppe. Loeur conteinu peut poser influencd par les normes internationales, ce qui permet
toute une sdrne dautres probl~mes, qui ne seront pas d'anticiper sur queiques anndes.
ddtaillds ici. Le plus dvident d~coule de la vari~td des
applications qui peuvent servir A cr6er l'information Sur le plan informatique, cet "Etat de l'Art" se structure
mise dans; lenveloppe, et donc de la difficuUt autour de la notion de serveur et de station de travail.
potentielle A reconnaltre un contenu pour l'application De meme que lon a des serveurs de traitement, des
qui ouvre l'enveloppe. serveurs; de fichiers ou des serveurs de bases de

donn~es, on aura des SERVEURS DE MESSAGERIE
Naturellement, sil. sagit d~un texte trts 6lementaire, souvent associ6s A des SERVEURS D'ANNUAIRES.
c'est tr~s simple. Mais d~s que l'on introduit des
documents structurds ou des pr6sentations graphiques, Les clients de ces serveurs sont des systemes applicatifs
l'incomprdhension pent etre totale. quelconques, dans beaucoup de cas des stations de

travail d'utilisateurs. La version simpliflee d'une ' elle
A l'intdrieur d'une petite organisation, on peut station de travail est le micro-ordinateur (P.C.). 11
vraisemblablenient imposer A tous les utilisateurs des 6volue progressivement vers la station multimedia
applications identiques on au momns compatibles. Ce rdellement ndcessaire pour manipuler tous les contenus
n'est pas le cas A une dchelle plus grande, et A plus forte dont nous avons parid (image d'un document papier,
raison entre des organisations diffedrentes. copie d'un Fax, bient~t voix, plus tard image animee

etc.). Un autre mouvement se dessine A partir de
11 est donc fait tout un travail de normalisation pour stations de travail haut de gamme dont les prix baissent
definir des formats de documents structures, qu'il rigulierement. 11 faut aussi tenir compte des
s'agisse de bureautique ou de gestion. Les normes ordinateurs portables dont le nombre croit rapidement.
s'appellent entre autres: ODA (Office Document
Architecture), SGML (Standard Generalized Mark up L'interconnexion entre stations et serveurs de
Language), EDIFACT (Electronic Document messagerie met en jeu des reseaux: locaux A hant debit
Interchange to Facilitate Administration, Commerce & (LAN) ou des rdseaux distants (WAN). Dams le cas de
Transport). Leur stabilite n'est pas totale, et peu reseaux: locaux, les protocoles de communication entre
nombreux sont encore les outils qui les acceptent. Mais applications sur stations et applications sur seiveurs
le monvement s'accelere. sont souvent "propridtaires" et lis A la fois A la

technologie du rtseau local et A l'application de
Des dditeurs de logiciels cherchent aussi A mettre sur le messagerie. Beaucoup de systemes utilisent Ic
marchd des solutions propridtaires. L'une des plus mdcanisme de serveur de fichiers : le serveur 6crit les
avanc~es s'organise autour de PostScript, norme de fait messages dans des fichiers Ins par les; stations et
dams le monde de la PAO (publication assist6c par inversement. Les plus modemnes; utilisent une vraie
ordinateur) relation "clientlserveur". Au total le nombre de

produits; disponibles est considerable. 11 eat important
En attendant micux, il faut au momns disposer des de choisir ceux qui se rapprochent de X.400 au moins
m6canismes de conversion correspondant aux quclques au nivean de l'adressage et des formats de messages.
cas les plus frequents, par exemple certains traitement De nouveaux prodnits arrivent qui mettent en oeuvre le
de texte pour micro-ordinateur. A d6faut on appauvrit protocole normalisd P7. Ce sera intdressant d'en suivre
syst~matiquemcnt lea documents dchanges pour les le ddveloppement. Dans la plupart des cas, la migration
rendre comprdhensibles par tous lea interlocuteurs. vers P7 pourra se faire sans incidence sur Ic matdriel.
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Vinterconnexion des SERVEURS de messagerie entre modification d'une "couche basse" sera sans; incidence
eux se fait en gdndral A travers des rdseaux 6tendus. Les sur l'application, si ce nWest qu'elle bWndficiera
performances de ces derniers sont encore loin d'offrir immnddiatement du gain de performances.
de larges; bandes passantes A des prix abordables. C'est
une contrainte tr~s importante quand on dimensionne
un syst~me de messagerie. Elie a tine consdquence S. ARCHITECTURE DE SYSTEMES DE
directe sur les ddlais d'acheminement des messages, et MESSAGERIE
en particulier des longs messages.

On peut considdrer que l'architecture iddale dun
II est tr~s courant d'utiliser des reseaux X.25, surtout si syst~me de messagerie serait celle qui perinettrait:
V'on choisit la norme de messagerie X.400, et en
particulier le protocole PI entre les serveurs, qul est, de - sa totale integration dans le syst~me d'information de
loin, Ie plus recomrnand6 et le plus stable pour les l'organisation,
annides A venir. Ajoutons; que c'est la solution la plus
classique en Europe. On petit aussi utiliser des lignes; - sa totale integration dans; l'outil de travail de tous les;
lou~es ou le simple Rdseau tdldphonique. Les rdseaux individus la composant.
nunulriques A intdgration de services (Numdris en
France) et les rdseaux large bande sont tr~s atlendus - la commiunication ouverte entre tons les interlocuteurs
pour les messageries multimddia. Ils passent encore intdrieurs, et avec tous les interlocuteurs extdrieurs
assez mal les fronti~res. n~cessaires A Ia vie de l'organisation (y compris ceux

qui ne sont joignables que par Fax, Telex, voire
Les serveurs d'annuaire sont de plus en plus inspirds courrier postal).
par la norme X.500, et par les travaux en cours autour
du thrme de "Synchronisation" d'annuaires rdpartis. En outre, la messagerie devant Wte gd6re comme tin
Cependant, pen de produits r~ellement normalisds sent service vital, toutes les fonctions &amnstain de
disponibles. supervision et de support aux utilisateurs doivent 6tre

prdvues dans l'arcbitecture.
Globalement, X.400 et X.500 sent deux points
d'ancrage tr~s importants pour les syrst~mes de Enfin, compte tenu de linterdipendance entre
miessagerie. Uls rdsultent d'un travail considdrable mend messagerie et rdseau, ii est toujours intdressant de se de
conjointement par des utilisa~teurs, des exploitants de demander quelle est Ia part du syst~me qui peut etre
rdseaux et des fabricants de syst~mes. Leur confide A tin fournisseur de service de messagerie, lui-
universalitd, leur acceptation et leur stabilitd Suir de meme en gdndral fournisseur de services rdseau.
longues anndes sent assurdes, meme si des dvolutions
ldgeres scront envisagdes, et menie si des approches 11 est dvident que la complexitt de I'organisation
concurrentes prennent de l'ampleur. entraine directement la complexitd de l'architecture du

service de messagerie. Pour simplifier, ii faut faire
Certains ont vu dans ces normes une lourdeur Vdtude par domaine et ddlinr ensuite les
potentielle. La sophistication des applications et le gain communications entre domaines.
en puissance des dquipements cachent de plus en pins
cette lourdeur A lutilisateur, par exemple aui niveau des A l'intirieur d'un domaine, tine solution simple
adresses, dont nous avons vu qu'elles ne sent pas tres consiste A introduire un serveur d~lid de messagerie et
"conviviales" A lui raccorder lea diflfdrents utilisateurs, systemes ou

individus.
La gamine de produits et de services mettant en oeuvre
ces normes es. maintenant tr~s large. On saperqoit Linterconnexion des domaines est alors celle des
d'ailleurs que tres peti d'6quipements spdcifiques sent serveurs, soit directement A travers des rdseaux publics
ddsormais ndcessaires pour installer une messagerie ou privds, soit en faisant appel A des services publics de
X.400, car tout ordinateur ou presque - du P.C. au messagerie.
mainframe- petit recevoir tine messagerie X.400. Quant
aux exploitants de rdseaux, ils offrent presque tous des Certains prdfdreront f~ldrer tous leurs systenies; de
services publics X.400 qui facilitent l'interconnexion messagerie interne A travers un serveur central, qui
entre organisations. Ajoutons que ces services servent souvent sera la passerelle de sortie vers l'extdrieur de
aussi souvent de passerelles vers des services publics lorganisation. D'autres prdfdreront un maillage
Fax et Telex, ou d'autres rdseaux de messagerie non beaucoup plus libre, y compnis vers l'extdrieur.
X.400: ARPANET dans le monde de la Ddfense,
INTERNET dans celui des Universitds et des Centres On imaginera facilement que cette architecture se
de recherche, ou les millions de Minitels en France. trouve tres compliqude par Ilhdtdrogdnditt des syst~mes

de messagerie en utilisation dans une organisation.
Dans le cadre de Ia migration vers des rdseaux de Aux domaines fonctionnels oti gdographiques, se
transport A haute vitesse (large bande), on note le grand superposent alors des domaines techniques. LA encore
intiret d'une nonme stable comme X.400. La deux grandes options : Wirer les messageries



homog~nes A travers un centralisateur (par exemple individus et des groupes, et if faut tr~s rapidement
centralisateur DISOSS, Unixmail ou cc:mail) et dtablir intdgrer le nouvel outil dans la pratique quotidienne:
des passerelles entre les centralisateurs, ou bien mauller consulter les messages regus, organiser les rdponses,
les passerelles, de prdfdrence A travers X.400. classer le tout, faire suivre aux coll~gues quand on n'est

pas concerad, apprendre A momns utiliser le tdldphone
Les passerelles off-net (Fax et Telex) seront dgalement ou le Fax classique etc..
soit centralis~es, soit intdgrdes A chaque domaine ou
sous-domaine. Plus qu'un apprentissage de l'outil, c'est donc un

apprentissage de la mndthode, dans; le cadre d'une
C6t6 des utilisateurs, l'objectif est vraiment de donner organisation, et cela peut prendre du temps.
I'acc~s au service de messagerie quelque soit le poste de
travail, ce qui nWest pas simple quand la varidtd des Des sessions de formation sont A orgatinser, mais if faut
postes; de travail est trbs grande : P.C. de bureau ou imaginer aussi des incitations. La plus efficace est
portable, Mac, station de travail, terminal inintelligent. certainement l'engagement direct des dirigeants. Si, en
11 est dvidemnment impossible de proposer A touS [a effet le prdsident de la compagnie se met lui-m~me A
m~me ergonomiC et la m~me 6iendue de poser des questions ou A donner des instructions A ses
fonctionnalils. Meme les simples P.C. prdsntent entre cadres par la. messagerie, ceux-ci en prendront vite
eux de grandes diff6rences (6cran, puissance, Il'habitude, et feront de mene A leur niveau. La
ergonomie, logiciels, etc.). circulation des mdmos dlectroniques deviendra

rapidement la plus efficace.
Des rdseaux locaux interconnectant des 6quipements
homog~nes seront forcdment une situation bien plus A ce titre, c'est certainement une erreur de laisser
facile A g~rer. Ajoutons; qu'on ne va jamais assez loin l'usage de la messagerie aux seules secrdtaires. La
en mati~re dergonomide, et d'anticipation des besoins messagerie doit devenir un outil de travail personnel du
de traitement multimddia (au momns pour le traitement cadre ou de l'employd de bureau. Elle est dgalement
d'images et de graphiques en plus dui simple texte). tr~s utilisable dans des environnements; de production

ou de manuitention. L'acc~s partagd A in poste de
Avec les serveurs d~dids de messagerie, if sera souvent travail y sera parfois concevable
pratique d'offrir les services compldmentaires
dannuaire, de conversion de format, d'archivage, de
statistiques, de facturation, sans oublier les mdcanismes 11 est cependant des environnements oii les avantages
de s~curitd. Ils serviront souvent aussi de centres de sont tellemnent 6vidents que le premier essai est
supervision et d'assistance aux utilisateurs, par exemple convaincant, c'est dans tine relation intemnationale.
pour la tdl~dstribution des nouvelles versions de Comment travailler avec un collfgue A 5.000 km si ce
logiciel de messagerie. Cette fonction d'administration ti'est par messagerie?
exige aussi des ressources humaines, en proportion de
la population d'utilisateurs A supporter et des plages En rappelant ces quelques points simples, ii ne faudrait
horaires A couvrir. pas donner l'impression que la messagenie est une

Mes que le service de messagerie commence A etre d~couverte r~cente, et que les nouveaux utilisateurs
utilisd par un petit groupe, il est essentiel que sa seront des pionniers. Des millions d'employ~s dans le
disponibilitd et sa flabilitd soient maximales. Le monde ont depuis des ann~es leur journ~e de travail
serveurs de messagerie seront donc de prdfdrence A organisde autour de la messagerie. 11 est vrai qu'une
haute disponibilitt, et on prdvoira des liaisons de part importante d'entre eux se trouve aux Etats Unis.

securs enrelessereur pur air fae d'venucles Mais les autres regions du monde forcent le rythine
secours entrces. srer orfiefc 'vnule actuellement. On dvoque souvent la rdticence A utiliser

ddfallanes.un clavier pour justifier ce d~calage. 11 est vrai que la
dactylographie s'enseigne &~s M'cole primaire aux: Etats
Unis. Et que les consequences en sont A la fois

9. LES UTILISATEURS pratiques et psychologiques..

Les utilisateurs sont bien sfir les premiers concernds Enfin, puisque cela a dtd rappeld A plusieurs; reprises
par le syst~me de messagerie. Pour tirer tous les depuis le debut de l'exposd, un syst~me de messagerie
avantages de ce systdme, if est tr~s important de pr~voir ne doit pas se rdduire A la communication
tout un support aux utilisateurs, comprenant leur interpersonnelle. Les applications en mode messagerie
formation initiale, souvent l'installation des postes de seront aussi un bon moyen de susciter l'implication
travail ou au momns des logiciels, l'assistance en cas de naturelle de certaines personnes. Dans le cadre
problme, et, surtout au ddbut, inc certaine animation d'applications existantes, comme pour la conception
pour, dirions nous, amorcer Ie processus. d'applications nouvelles. Si le mode messagerie est

bien intdgrd aux: habitudes de travail, il vient
11 faut bien admettre, en effet, quc la messagerie naturellement A l'esprit pour envisager des applications
dl.ctronique change les habitudes de travail dee automatiques ou semi-automatiques.
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10. LES GAINS ASSOCTES A LA tel poste de travail est A mi-92 de l'ordre de 2.500
MESSAGERIE ELECTRONIQUE dollars, mais baisse tolls les trois mois d'environ 8%.

En mani~re de synfthse, rappelons ici les gains espdrds - Les rdseaux locaux, facilement justifids d~s qu'il y a
d'un systume de messagerie diectronique: plusieurs pastes de travail dans un espace de bureaux.

La co-at par poste repr&sente environ 1.500 dollars A
- Une accdldration de la circulation de l'information partir d'une: dizaine de pastes. Ce serait aussi le coait de
darts une organisation, quelle que soit sa forme et sa raccordement d'un paste isold A un serveur distant
rdpartition, (carte de communication, modem et logiciels associds).

- Une accdldration de la circulation de P'information - Les acc~s aux rdseaux distants, par exemple X.25, en
entre une organisations et ses partonaires, gdndral partageables entre plusieurs syst~mes situds

darts un meme local.
- Darts los deux: cas, uno meilleure qualitd de
l'information :prdcision do l'crit, retraitabilitd directe - Les ordinateurs centraux s'il est ddcidd de les utiliser
de l'information vdhiculhe, memorisation d'dtapes pour mettre en oeuvre le service do messagerie lui-
antdrieures facilitant l'analyse des problbnes, m~me (le cofit est ici tr~s variable et correspond A une

grande diversitd de services)
- Dans los deux cas, quasi indiffdrence aux distances,
aux ddcalagos horaires, attinuation des problmes Les dquipements dddids sont:
linguistiques (un mauvais anglais 6crit est certainement
plus utilisable qu'un mauvais anglais oral) - Les serveurs; do messagerie: us pouvent correspandre

A un gros micro-ordinateur ou A un mini. Prix A partir
- Une meilleure coopdration entro individus et de 20.000 dollars pour un syst~me X.400, logiciel
syst~mes, respectant los rythmes humains; et los compris, capable do commuter 1 message par secande
ndcossaires asynchronismes, et de desservir un ensemble d~utilisateurs locaux et

distants. LA aussi la baisso de prix est r&s rapide. On
- La misc en oeuvre dapplications en mode messagerie peut etre amend A distribuer un certain nombre de ces
utilisant la mrnie infrastructure que la messagorie systbnes si la tapologie est coinpiexe. HI so pout alors
interpersonnelle, ces; applications dtant ellos-mernes quo le prix unitaire doscendo A 4.000 dollars (et m~ine
naturelles A mettre en aeuvre, combinables A des mains avec: certains produits 'lite' axmancds
interventions humainos, rdcermment).

- Pour les syst~mes interpersonnels comme pour les Dans un syst~me tr~s complexe, il faudra prdvair un
applications en mode messagorie, tin dinensionnement syst~me centralisateur dont le prix pout ddpasser
raisonnable des syst~mes, car il nWest pas recherchd la 100.000 dollars, et bien plus si, par exemple, il doit
performance pour la performance, mais seulement une Wte toidrant aux pannes.
certaine fluiditd de l'information,

- los logiciels des pastes; de travail. Une baisse de prix
- Une bonne intdgration aux pastes de travail existants cansiddrable a dtd constatde ces; derni~res anndes pour
et A venir, los logiciels de messagerie pour pastes do travail sur

rdseaux: locaux (ce quo l'an appollo los LAN e-mail).
- Une pdrennitd inttressante par ]'application do On en est au dessous do 80 dollars par paste pour 100
normes internationales X.400. pastes.

11. LES COUTS ASSOCIES A LA Les cofits de misc en oeuvre sont surtaut lids A la
MESSAGERIE ELECTRONIQUE formation des utilisateurs et aux actions d'arganisation

assocides. Las budgets peuvent etre ici considdrables si
Coinme cela a dtd dit, il ost tr~s difficile d'imaginer l'on part de populations n'ayant jamais eu do formation
qu'un systime do messagerie soit inddpendant drun A l'informatique. 11 serait artificiel d'en imputer Ia
syst~me d'infonnation. On pout admettre pour totalitd des montants A ]a messagerie.
simplifier quo le service do messagerie correspond A
une part do l'ensemble des cofits d'infrastructure Las cofits d'acc~s aux rdscaux publics compartent en
'informatique et tdldcommunicatians', do rdseaux, gdndral un abonnement et des consommatians. Pour un
d'exploitation, d~administration et do support, A acc~s X.25, un minimum de 400 dollars par mois est
laquelle sajoutent des coilts spdcifiques. courant. Pour des pastes isolds, A faible trafic, on a
Las infrastructures partagdes concernides; sont: taujaurs; la formule 6conomique du rdseau tdldphoniquo

commutd (pas do carte, cofit d'abannement tr~s faible:
- Las pastes do travail (los plus dvoluds passibles pour 10 dollars par mois).
bdnificier des ergonomies madernes et des outils de
productivitd correspondants, tout en prdparant Las cofits d'exploitation et do support sent assez
l'volution vers l'imnage et e multiinddia). La coOt d'un classiques dans Iecnvironnement P.C. On cite souverit
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le chiffre d'un administrateur pour 60/70 utilisateurs. et des propagations d'informations dangereuses, c'est
LA encore, il faut etre prudent pour les environnements indispensable,
complexes et tr~s rdpartis. 11 est dvident que cet
administrateur peut gdrer plusieurs applications en - Une mauvaise dvaluation des technologies conduisant
dehors de la messagerie. A une obsolescence rapide du syst~me :il est toujours

dilffcile et coi~teux: de migrer d'un syst~me A lautre.
Dans tous les cas, ces cofits sont A comparer avec ce
qu'offrirait un service public.

Pour les applications en mode messagerie, les cofits; de 13. DES RECOMMANDATIONS POUR
ddveloppement sont naturellement tr~s variables. La VAGARD
plupart des logiciels de messagerie offre des "interfaces
programmatiques" qui facilitent l'int~gration des LAGARD est une structure employant A Neuilly sur
applications A la messagerie. Seine une cinquantaine de personues, dont une des

missions essentielles est l'animation d'un ensemble de
comitds. Les quelques; 500 membres de ces comitds

12. LES RISQUES ASSOCIES A LA appartiennent eux-memes A de larges organisations
MESSAGERIE ELECTRONIOUE gouvernementales,universitaires ou industrielles dans

une quinzaine de pays (chiffre qui pourrait croitre dans
11 est toujours capital de bien analyser certains risques les prochaines arnndes).
quand on met en oeuvre un syst~me qui va r~agir sur
toute la vie d'une organisation. Les consdquences Cette animation consiste A organiser des rdunions
peuvent en etre diverses, Wies aussi bien A un trop pdriodiques, sur les plans de la logistique et du
grand succ~s qu'A un 6chec du systme. Un suck ma.l contenu, A susciter certains; travaux de recherche et A
contr~ld peut ici aussi conduire A la catastrophe. Parmi publier une masse importante d'information.
ces risques, nous citerions :

Une partie de l'information est classifi~e.
- La manque de positionnement stratigique : la
communication dlectronique est une arme de Jusqu!A present, l'AGARD est 6quipde d'une trentaine
competition et de gain de productivitd, et pas seulement de micro- ordinateurs, non connectds entre eux ni avec
un petit outil personnel, N'xtirieur. La coumrer postal et la t6l~copie sont Jes

seuls outils de communication 6.crite avec l'extdrieur.
- L'insuffisance d'engagement dui management,

11 y a quelques; anndes, une tentative d'acc~s A la
- Linsuffisance d!6coute des utilisateurs, messagerie dlectronique du rdseau Internet via

- Un mavais s~ectin ds utlisteur A quipr, Universit6 de Montpellier navait pas Wt satisfaisante.

conduisant A des frustrations et A des goulots On imagine pourtant assez bien les avantages d'une
d'dtranglement (P'idial est douvrir le service am plus circulation dlectronique de l'information A l'intdrieur de
grand nomnbre) l'AGAIU), entre 1'AGARD et les memnbres des comit~s,

dventuellement entre 1'AGARD et les autres
- L'insuffisance d'actions dorganisation et de formation contributeurs ou les fournisseurs, tels que les
parall~les A la mise en oeuvre imprimeurs.

- La sous-dimensionnement du systme, Pour analyser ces avantages dans le d~tail, il est
classique de distinguer les flux et les stocks

- Un ddploiement trop lent du syst~me :tant qu'il ny a d'information.
pas assez d'interlocuteurs sur le r~seau, le trafic ne pout
monter et les anciennes; mdthodes de communication Les stocks sont les donn~es permanentes manipuldes
doivent subsister, par l'AGARD (budget, plan annuel, calendrier des

rdunions, annuaire des membres des comitds et autres
- Une insuffisance d'interconnexion avec 1'extdrieur, contributeurs, ildments logistiques et de contenu des
dangereuse pour des raisons analogues, rdunions, liste de distribution d'un document etc.) et les

publications actuellement mises A disposition sous la
- Une insuflisance de la qualitd de service. Une forme exclusive de fascicuiles imprim~s.
interruption de service, une porte de messages sont des Si une partie croissante de cette information est
incidents qui peuvent avoir des consiquences graves. disponible sous forme dlectronique, on peut envisager
Cette qualitd de service a un cofit en investissement et sa mise A disposition et sa circulation sans devoir
en ressources humaines qu'il faut savoir appr~cier, repasser dans lespace de circulation de l'information

dure (le papier).
- Une insulflsance de sdcuritd :communiquer dans un
monde ouvert est sdduisant, se protiger des intrusions Cest le but de la messagerie dlectronique de faire



14

circuler A la fois de l'information stockde et de Mais surtout il permettra d'dtablir tin moyen de
l'information dphdm~re. communication interne et de partager un acces vers

1'extdrieur, sous la forme d'une messagerie diectronique
On amnd1iore alors la flitdite de I'inforniation, sa compldt~e de la fonction td1~copie.
fraicheur, et on autorise son retraitement ou en tout cas
sa diffusion dlectronique ultdrieure par un premier La recommandation est ici de construire la foniction de
destinataire (dans le respect des r~gles de messagenie autour d'un micro-serveur X.400, jotiant le
confidentialitd). It est en effet vraisemblable que r6le d'un MTA. 11 peut dtre basd stir un micro-
nombre des membres des comitds disposent eux-mdmes ordinateur sous Unix ou sous OS/2 connectd A la fois
de messageries dlectroniques dans leurs organisations au rdseau local et A des rdseaux publics.
respectives.

En interne, ce MTA desservira les diffdrents
Quelques exemples: utilisateurs, A condition d'dquiper chacun d'un logiciel

UA natif X.400. Si l'on prefere tin outil actuellement
- faire circuler tin agenda prdliminaire de rdiinion et tr~s populaire qu'est cc:mail, ii faudra prdvoir une
obtenir l'avis des intdressds pour dtablir l'agenda passerelle, ce qui en augmentera le cofit. Mais le
d~finitif, compromis est acceptable.

- de m~ine pour un compte-rendu de rdunion, Vers l'extdrieur, ce MTA est raccorde en X.25 au
rdseau TRANSPAC et/oti A tin rdseau international de

- faire circuler une modification de derni~re minute donnies (appelons le RID pour simplifier). Ces deux
concernant la logistique ou le contenti, rdseaux offrent d'une part le simple transport de

donn~es, d'autre part tin service de messagerie X.400
- faire circuler la liste A jour des publications, en (dans le cas de TRANSPAC, ce service s'appelle
indiquant qu'elles peuvent, sur demande, etre fournies ATLAS400). On dit que ce sont des ADMD X.400.
sous forme dlectronique (on &Aite ainsi des diffusions Certains RIDs completent leur service X.400 de
mnassives de papier qui est parfois rangd pour toujours passerelles vers d'autres messageries. Notons en outre
sur tine 6tag~re oti m~ine jett). que ces rdseaux sont etix-m~mes interconnectds A

d'autres rdseaux X.25 dans le monde; de meine les,
- autoriser les requetes en mode messagerie A certaines ADMD X.400 associds sont interconnectds A d'autres.
donn~es stock~es dont la mise A jour est frdquente, 11 faut tout de mneine noter que le simple transport d'un

message stir tin rdseau X.25 cofite momns cher que son
- ultdrieurement, offnir un cadre pour des confdrences acheminement par tin ADMD.
dlectroniques, sorte de rdunions permanentes stir tin
th~me donind, compldtant oti prdparant tine rdtinion Ceci donne plusicurs possibilit~s A I1AGARD pour
formelle. commtiniquer avec ses partenaires dans le monde.

Ainsi, de son propre MTA sittid stir son r~seati local,
Il est dvrident quc ces in~thodes ne sont pas excltisives elle potirra 6changer des messages avec:
d'autres plus traditionnelles. 11 faut cependant veiller A
ce qu'il Wen rdsulte pas tin double travail pour Ie - tin usager desservi par tin MTA raccordd en X.25
personnel de IAGARD. On prdconise en gdndral directement A TRANSPAC oti au RID,
d'avancer vite dans l'inforinatisation interne, parce
qu'on petit facilement produire le papier destind A - tn usager desservi par tin MTA raccordd A tin rdseati
1'extdrieur. Il est en partictilier tr~s simple X.25 interconncctd A TRANSPAC ou aui RID,
d'atitomatiser l'cnvoi de tdl~copies A partir d'un syst~me
informatiquc modemne intdgrant la messagerie. - tin abornnd individuel d'ATLAS400 oti de I'ADMD

associd au RID
Comment mettre en oeuvre tin tel syst~me ? A
l'intdrieur de 1'AGARD, il faut &dtiiper toutes les - tin abonnd individuel d'un ADMD X.400
personnes concerndes, ati momns cadres et secrdtaires, interconnecid avec AThAS400 oti avec I'ADMD du
d'un micro-ordinateur assez puissant (type 386 oti 486, RID,
avec 4M0 de mdmoire ati momns, stipportant MS-
Windows), et interconnecter ces appareils A travers tin - tin usager d'une messagenie propridtaire accddant A
rdseati local (LAN). Le matdriel traitant l'information tine passerelle vers tin MTA indiqud ci-desstis, oti vers
hautement confidentielle restera isold. tin ADMD ci-dessus.

Ati total, ce sont rapidement des milliers de personnes
Ce rdseati local pcrmcttra de partager certaines qu'il est possible dejoindre par courrier dlectronique.
ressources matdrielles (disques et imprimantes, si
possible des impriinantes laser PostScript), et II est probable que la plupart des partenaires de
d'imaginer tin serveur de base de donndes I'AGARD appartenant atix grandes entreprises oti aux
documentaires. grandes administrations du domaine de la Ddfense et
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de l'Airospatial entrent dans f'un des cas ci-dessus (de logiciel d'une trentaine de postes et 1'ensemble matdriel
nombreux projets tels que CALS ou EDI au sein de et logiciel du serveur). Lx cofit d'exploitation sera
I'AIA ont des besoins analogues). surtout lid A la fonction d'adininistration et

d'animation, de l'ordre d'un mi-temps pour un bon
Si apr~s inventaire, ii apparait que cet dventail de sp~cialiste.
possibilitds reste trop limitatif, on pourra imaginer que
l'AGARD: Tous les autres investissements portent stir les outils de

traitement et de stockage de l'information. Formation et
- dispose d'un raccordement direct au rdseau support ne doivent pas etre minimisds non plus.
114TERNET (et g~re elle-m~me une passerelle sur son
serveur de messagenie), L'6tude sp~cifique des probl~mes de confidentialitd:

devra commencer d~s apr~s la mise en oeuvre initiale,
- ouvre sur son serveur de messagerie des boites aux dtant admis que celle-ci ne porte que stir l'information
lettres accessibles par simple rdseau tdldphonique ou non classifide.
acc~s PAD depuis le micro-ordinateur d'un partenaire.
Un surcroit d'administration du syst~mc serait alors Globalement, tin tel plan ne peut pas sejustilier par des
impose. dconomies stir la pdriode initiale. Stir le long terme, il

gdndrera des gains de productivite et surtout de qualitd
Cette infrastructure en place, il faut assurer la de service aux partenaires. Cest le but normal de toute
formation des utilisateurs, leur support, et plus organisation comme I'AGARD.
globalement l'animation de l'ensemble pour dynamiser
les flux et d~passer le point de non retour vers le Conclusion
systtme conventionnel. Cela passe, pour l'animateur,
par la diffuision de bulletins dlectroniqucs pdriodiques, La Messagerie Electronique nWest certainement pas un
de sollicitations stir un sujet ou un autre, de mise A outil nouveau. Elle prend cependant tine importance de
disposition de quelques informations tr~s intdressantes, plus en plus stratdgique. Simple A mettre en oeuvre,
pour faire prendre l'abitude de ce moyen de elie ouvre rapidement un tr~s large espace de
communication, communication dlectronique A l'interieur d'une

organisation oti entre organisations.
II faut parallklement divelopper des services
compldmentaires :crdation et gestion de la base de Totalement intigr~e ati syst~me d'information d'une
donndes et de ses volets documentaires, acc~s en mode organisation, elle devient tin moyen gdniralisd et peu
messagerie vers de plus en plus de donn~es de cette contraignant de transport de tout type de donn~es, et
base plus tard du multim&Iia. L'amdlioration prevsible des

performances des rdseaux 1wi ouvre des perspectives
Globalement, cet outil prendra sa place naturelle dans encore plus attrayantes, en ligne avec ce que permectlent
l'animation d&ensemble assur6e par 1'AGARD vis a vis ddjA les ordinateurs et en particulier les stations de
des membres des comit6s. travail A base de microorclinateurs puissants.

Dans tin premier temps, l'essentiel des 6changes Beaucoup d'organisations ont ddjA fait le pas. Les
portera sur du texte assez simple. Puis on ira vers des normes internationales cr6ent aujourd'hui tin contexte
formats plus sophistiqu6s. L'AGARD pourra M~inkr un encore plus favorable A des solutions durables et
format de rdfdrence, comnie elle Ie fait aujourd'hui stables, en meme temps qu'ouvertes aux progr~s
pour ses publications 6crites, avec version ddgrad~e technologiques.
pour ceux ne pouvant le prendre en compte. La
tendance PostScript est tine des bonnes hypothases. Organisation de service fond~e stir la circulation de

l'information dans tin espace international tre~s large,
Tout cet effort est A rdpartir sur tin plan de trois A cinq 1'AGARD constitue tin cas tout A fait typique, et tirerait
ans, mais comme nons l'avons dit, il est important assurdment avantage de la misc en oeuvre de cet outil.
d~atteindre rapidement tin certain volume d'6changes. Celui-ci doit bien sfir 6tre en ligne avec tin syst~me de
LVinvestissement en infrastructure est donc A concentrer traitement de l'information performant. L'effort
stir les premiers 18 mois. budgitaire et humain A fournir eat important. 11 est

probablement abordable dans le cadre (run plan bien
L'investissement spdcifique A la messagerie restera construit. Restera t-il longtemps possible de fournir le
modeste (certainement momns de 50.000 dollars pour le service attendu A base de circulation de papier ?
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ELECTRONIC MESSAGING FOR THE NINETIES

by Jean Mourain

8 Villa Guizot
75017 Paris - France

Introduction may not be identified with the medium that transmits it.

For a handwritten letter that goes through the mail, for
Information in all its forms has taken on a considerable example, the medium cannot be segregated from its
importance at the end of the twentieth century, in content. But a television picture or telephone call is
government and administrative affairs, in companies, different in this respect.
associations and other organisations, and at the individual
level. A fully-fledged economy of information has In terms of this medium/content dependency, we cr
dcveloped, with producers, distributors, consumers, easily distinguish between three information flow arenL.
equipment manufacturing, and so on.

- The arena in which "hard" information travels, by
The means deployed are both enormous and as varied as mail, publications and press, films and videocassettes,
the "information processing" chain itself, from data discs, and so forth. The information here travels at
production or acquisition, to storage, processing and the same time as its medium does, and therefore
distribution to the consumer in the broad sense of the travels slowly. We will not dwell on the other
term, through to recovery of the transmitted information resulting characteristics.
in a form usable by the end consumer.

- The "soft" information flow arena, in which
In the current paper we are mainly interested in how information travels in a non-material form, through
information circulates. In the Roman Empire and in fixed infrastructures, such as telegraph, radio or
16th-century Europe, the foundations of political, military television networks, or the telephone network which
and commercial power rested on the speed at which is constantly offering new services. In this arena, the
information could travel. In those days, time was form and nature of the information depend very much
counted in days, weeks and even months. Today we are on the processing chain, which leads to another whole
looking for times of the order of a second, whether it be set of chara - ristics: interactivity or lack of it,
to transmit financial data between two distant points like persistence or volatility, and the possibility of
New York or Tokyo, or for strategic defense downstream processing of the initial data. They also
applications. depend upon the nature of the equipment used in the

different phases of information production,
Let us not, though, lose sight of the fact that information distribution, storage and consumption. We might like
flow is an integral part of a chain whose links should be to think of the example of a TV programme produced
as consistent and homogeneous as possible. Moreover, in a studio and broadcast by satellite to viewers
this is only one tool at the service of a series of human equipped with antennas an.: TV sets, possibly with
activities, and it must therefore fit in with them. Yet it VCRs to record the programmes.
is probably true that precise control of information flow
in itself generates new activities, and is bringing changes - The "integrated electronics" information flow arena
to the extent of revolutionising certain activities, that combines computers and data transmission

networks. This arena provides a very high level of
Electronic messaging is a technique whose potential in continuity along the information processing chain and
this context of information flow is now just beginning to it may even be imagined that this chain is endless, if
be felt, at both company and world wide level, we consider the essential principle that the

informjLion is REPROCESSABLE. That is, any
1. INFORMATION FLOW ARENAS consumer can, in turn, become an infom,ation

producer or add some value to the information he has
One important characteristic of information flow, and of acquired. Here, of course, we are speaking of multi-
the global processing system that has developed to media information even though there is still much
support it, stems from the fact that information may or progress to be made in this field. Generally
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speaking, the work and therefore the cost entailed in The acquisition units in the integrated electronic
putting the information in "integrated electronic" form information system allow the entry into this arena of data
are high. And if the information moves out of its that are not already there. This could be a scanner, for
own arena, it usually is no longer reprocessable. example, which can digitise an image on paper, or a

device that can sample sounds. In many cases, this
These three arenas are not entirely separate from each acquisition is itself the final step in a complex "multi-
other and, with the advent of sound and image digitising media" chain that originates in "hard" or "soft"
techniques, a growing share of "soft" information will information arenas.
pass at one time or another through the "integrated"
information arena. This is, moreover, what the The restitution units are essentially those systems used to
convergence or combination of the computer with the present information in a form tailored to human users.
audiovisual fields is all about. From now on, information The technological limitations are such that these systems
infrastructures are being shared, for instance at the level often reconstruct only a partial "view" of the available
of cables or satellites, data. These units frequently integrate interactive options

(to point, draw, designate, annotate, and so forth).
These three arenas could be viewed as concentric, with Ergonomics is a key criterion here, although it is never
the arena in the middle being that of integrated electronic a sufficient one.
information toward which users and technologies are
converging in a more or less long-term trend (see Fig. 1). What is wanted from storage units is that they offer
Crossover points, or "bridges", exist among these arenas. unlimited capacity, high access performance, and a high

level of information permanence in time, at affordable
In response to a whole set of motivations and constraints, costs. Technologies are advancing in all these directions,
an individual or a member of an organisation will choose here again by way of a multi-media approach.
to participate in one or more of these information flow
arenas. This participation will require investment and Processing units, for their part, handle information in
operating costs, and changes in cultural behaviour and accordance with program instructions, and add an agreed
work modes. On the other hand, it will generate hoped- level of value to it while increasing the possibilities of
for advantages of a quantitative or qualitative kind. the other units (a program can, for example, include an

information retrieval algorithm that enhances the intrinsic
Today we believe that this may bring strategic performance of a storage unit).
advantages to an organisation - differentiators that will be
essential to survival, or to growth in the face of pitiless The network interface elements match the computer
competition. science technologies with those of telecommunications,

both of which are migrating toward a "fully integrated
2. CIRCULATION OF INTEGRATED ELECTRONIC digital" world. The network here serves as a means of

INFORMATION transmitting information between the systems, which is

also equivalent to moving it between the users of these
We are discussing here the "integrated electronic systems. But we will return to this point later.
information flow arena". Let us first of all quickly
examine the components of this arena, and then attempt It is possible to imagine system specialisation, with
to describe how information flows through it. certain systems including only processing and storage

2.1 Flow Arena Components units, and others just processing and restitution units.
The greater the specialiution though, the heavier the load

The main components of this arena are computers, on the network interconneding the units. This leads to
software applications, individuals interacting with these a need for very high klia rate networks and the
systems. and the networks interconnecting the computers. corresponding computt ; !ictwork interfaces. Such

specialisations are desirah" tim a good many reasons of
Computers are systems that ordinarily include central a technological, economni and operational order. These
processing units, storage units, data acquisition and specialisations change with time, as requirements and
output units, as well as interfaces with the constraints evolve. It is conventional today, for example,
interconnection networks. At this level, a computer is to centralise certain data, and therefore to give
seen as being localised at a given point in the network, specialised roles to certain "data servers".
even though technical means may make it possible to
remove certain peripheral functions from the central However, it is important to note that, above and beyond
processing unit without adding any local intelligence at these specialisations, most of the systems communicating
other points in the network. This means that in this integrated arena establish relations between
unintelligent terminals, connected to a central system themselves that tend to equal out. The "master-slave"
thousands of kilometers away, can be considered from relation that prevailed during the original phases of
our point of view as being elements of the central computerised distribution has given way to that of the
system. "client-server" idea, in which the client might himself
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become a server at any given point in the process. This Information flows within a domain or between domains.
horizontalisation of the integrated electronic arena is very Here again, all variants are possible when it comes to
theoretical, though. What might seem to be a global establishing links between two domains. It is simpler,
universe, where everyone shares the same resources and though, to choose one system in each domain as a unique
the same data, is in fact divided up into parcels that are path of access to other domains, as shown in Fig 2.
fairly isolated from each other. There are once again a
multitude of reasons for this; technological, economic A domain will vary widely in dimension, from a few
and cultural. In fact, information more than ever has a offices on one storey of a building to a whole region of
strategic value, and total sharing actually becomes the world. Of course interconnection technologies vary
utopian in a world of stiff competition. Only non-profit with the extent of the domain and so we often speak of
communities, such as that of the universities throughout local and remote networks.
the world, tend to be wide open.

2.2.2 Flow Modes
Yet these systems, as powerful and well connected as
they are, are only there to serve human organisations and It has been said that network performance, particularly of
individuals, and to enhance their possibilities for remote networks, lags far behind the performance of the
designing, producing or marketing physical or non- computers themselves. Networks are essentially
physical goods and services of a mercantile or non- hampered by low data rates (in practice, a few thousand
mercantile sort, in the long run covering all human characters per second at best) and inadequate quality
activities including political life, leisure and the arts. (with transmission errors and even connection cutoffs).

So data transport has to be organised against the
For the most part, these systems are therefore used backdrop of this constraint.
directly by individuals. Thus they need not only
appropriate man-machine interfaces (we come back to the Two factors immediately come to mind: the volume of
idea of ergonomics), but also rhythms that are compatible data to be transported and the sequencing of the
with man-machine cooperation. processing/transport operations.

We know how much the performance of computer If a given process needs information that is held in a
systems has risen in the course of the last three decades, remote system, that process can be pursued only when
and even more so their cost effectiveness ratio. We also the information has been requested and obtained. This is
know that these gains are still quite limited in the field of the most restrictive point, where the network bottleneck
networks as mentioned by Dr. Tuck in his lecture at is obvious. We are talking here about a transactional
AGARD/TIP (Glasgow, April 1991). Better consistency mode that is generally reserved for small volumes, or
is certainly the goal in the present decade, as joint even in the form of question/answer transactions. One
ventures leaning in this direction are proliferating among well-known example of transactional mode is the relation
computer manufacturers, telecommunication between an automatic cash dispenser and the central
manufacturers, and network operators. banking system. In this mode, of course, the calling and

the called systems must both be available at the same
2.2 Characteristics of Information Flow in This Arena time and must be connected directly to each other (even

more complex systems can be imagined where the
2.2.1 A Little Topology question will be relayed through a chain of systems,

which therefore all have to be "synchronised"). The
Let us come back to the idea of information flow itself. processing power of each system and the transmission
As we have said, it is an essential objective for users and rate of the network must be adapted to the number and
for the organisations they belong to and, in certain cases, complexity of the transactions to be handled in each unit
it is a necessity for the systems themselves, of time. It is still difficult to conceive of such systems

being applied to multi-media, because they deal mainly
The data circulation arena is organised in domains. A with digital data.
domain is made up of a set of systems that communicate
indirectly or directly with each other. Take the example For very bulky files, of a hundred million characters for
of a domain including three systems called A, B and C, example, that have to be transmitted between two
that can be connected in triangular formation, with each countries, a very specialised "file transfer" mechanism is
one communicating with the other two. But they can used, one that optimises both the transfer itself and the
also be connected in a single line A-B-C, in which A can presentation of the data to the destination system, and
communicate with C only by passing through B. The also knows how to resume transfers if they are
exact topology is left entirely open. The domains may interrupted by an error or a connection cutoff.
be separate or they may overlap, so a system may belong
to one or more of them. Generally speaking, a domain The restrictive nature of a direct connection and
corresponds to a level of responsibility, in particular for synchronisation between two systems is obvious.
network administration. Synchronisation has two consequences: both systems
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have to use a compatible communications software, and "envelope", and forwarding this to the message routing
the transfer time is determined by the network and the system.
weaker of the two systems.

The "envelope" contains the addresses of origin and
An intermediate facility called "Store & Forward" has destination along with some additional data determining
been conceived that lies midway between these two the rules for submitting the information to the addressee,
modes. This facility has the following objectives: such as a request for acknowledgment of receipt, or

message urgency. These options constitute a
- The volumes to be transported should be small or generalisation of what the postal service commonly offers

medium-size, ranging from a few hundred to a few for letter mail.
hundred thousand characters.

The exact path the message actually follows makes no
- The sending and receiving systems need not difference to the sender, but the duration of the

necessarily be in constant, direct communication with transmission may vary widely, by the very principle of
each other. The connection may be made "Store & Forward". That is, there is no need to establish
periodically or it may be made upon request, and may a direct connection between the sender and recipient, and
also be performed by intermediate systems that the addressee does not even have to be there to receive
additionally act as relays. The route the information the message at the very time the system wants to deliver
follows may then be quite complex. it to him. The delivery is therefore made through one or

more routing nodes, which will store the message until
- The performance of the systems along the way may such time as it can be relayed to the following node, and

vary. Of course the flow from one end to another so forth.
will depend on the weakest link in the chain. These
links need not ncessarily be critical. The recipient does not have to be connected to the last

node of the path at all times. In some systems, the
- No strict limits can be placed on the transit time. addressee has to take the initiative of connecting in, in

Variations of a few minutes, or even a few hours, order to accept delivery of messages sent to him,
would often be acceptable. something like the user who goes out to fetch the mail

from his post office box. Of course in the case of
- The absolute integrity of the data must be guaranteed messaging, this can be done several times a day or every

along the whole length of the path. The sender must five minutes. The whole question is one of availability
be informed if the information cannot be delivered, of the recipient system, the cost of communications, or

quite simply the possibility of processing the messages.
- The arrangement must make it possible to transmit Some call this mechanism "Store & Retrieve".

any type of electronic data, while making it easier at
the same time to take in and reconstruct the data in While these arrangements do not guarantee the time it
the integrated electronic information flow arena, and will take to deliver a message, they do guarantee that it
outside of this arena if possible. will arrive intact. This is done by appropriate

communications protocols between routing nodes and, at
- Transport security devices must be available, the extremities of the path, between the routing node and

the user. These protocols have undergone successive
These are the various characteristics of the "electronic improvements and their reliability is recognised. Briefly,
messaging" system, which was a generalisation in the a node will accept a message only after it has been
eighties of systems which had already been available on completely received and stored reliably in its mass
computers in the sixties, but were then generally internal storage memory. The most complete systems can notify
to one organisation. Many standards were generated for the sender if it proves impossible to deliver the message
these messaging systems, and the result was both a better to the recipient (notice of non-delivery).
design and a generalisation of the mechanisms and of
their use. If requested on the envelope of the initial message, the

notice of receipt is retransmitted to the sender as soon as
3. ELECTRONIC MESSAGING the message is delivered to the addressee. This notice

includes the exact date and time, in international notation.
3.1 General Principles of Message Delivery Another notice may also be sent back when the addressee

opens the envelope and reads it. This is the "read"
Electronic messaging therefore allows any kind of data notice. These various notices are themselves messages,
to be transported in "Store & Forward" mode. and they follow the same path as the initial message, but

in the opposite direction. The exact path may vary in its
The basic principle consists in placing the data to be details, though, if the routing nodes do not process all
transported (whether it be text, image, a document with flows symmetrically.
both, spreadsheet, software, and so forth) in an electronic
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3.2 Interpersonal and Inter-application Messaging over a bridge to the proprietary system.

When we speak of senders and recipients, we have the One important element of this convergence is the XA00
idea that the systems and the people that use them are addressing plan, by which all the participants -
one and the same thing. But messaging is clearly individuals and applications - in a messaging network can
something that occurs between systems. In its simplest be designated unambiguously.
form, all the transmission actions, and sometimes the
reception too, are explicitly triggered by a user, just like An X.400 address includes a certain number of attributes
the preparation of the process transmitted and the stating the organisation the user belongs to, along with
processing of the received message. This brings to mind his full name. The following is an example of an X.400
the idea of INTERPERSONAL Messaging, in which the address.
systems involved are transparent. Messaging is then a
highly effective tool for communications among people, COUNTRY=US/ADMD=AT&T/PRMD=BOEING/
who amr not necessarily expected to be available at the ORG=NETWORKSERVICES/
same moment in time to exchange information, as on the ORG_UNIT--SEATTLE/SURNAME=SMITH
telephone. This asynchronism is particularly useful in
international environments, which are crippled by time In practice, the keywords can be abbreviated. But the
zones and linguistic difficulties. Though it is less complaint is often heard that the X.400 address is long
spontaneous, it does give the user time to think over a and difficult to remember. To simplify things, a user can
question and make up his answer. Messaging also adopt an alias and designate his correspondents by a code
provides a way to keep track of exchanges and to name, translated automatically into an actual address.
develop very precise electronic records of them. There are also a certain number of proposals for

introducing simplified addressing plans. Without going
With appropriate applications, of course, it is conceivable into the detail of this debate, it is interesting to note that
that the message management process could be this addressing plan reflects the dominant position of the
automated, to sort the messages received by order of national telecommunications agencies (the PTrs) in each
interest or urgency, and to "throw out" any useless mail. country at the beginning of the eighties - a position that
One could even go further and use messaging directly is changing with the deregulation that is cropping up
between applications, which would transmit and receive everywhere. This addressing plan requires a strong
messages and process them automatically. This is what hierarchy in each country, but this does not fit in well
is called INTER-APPLICATION Messaging. We will with the transnational structures that are becoming more
return to this distinction later and discuss how it might be and more numerous.
generalised.

Lastly, it is interesting to note that the X.400 standard
3.3 Compatibility Between Messaging Systems; X.400 already has provision for a wide variety of message

contents, which may be simple text, binary file such as
Until recent years, electronic messaging systems were an executable program, graphics, or structured
highly varied and generally incompatible with each other. alphanumerical data, and may also include voice or even
They came from computer manufacturers or software images.
publishers, who had all chosen their own way of defining
an envelope, an address, the contents, a protocol between The X.400 standard is gradually making headway, but
routing nodes, and so on. there is no stemming the tide of new products running

against it. This is what always happens with
These "proprietary" systems are now quickly migrating standardisation. The competing systems have a way of
toward an international standard that has been published mutually enriching each other. This does complicate the
both by the CCITT and ISO, and is known under the choices at any given point in time, though, and
group heading of the X.400 recommendations. This undermine their stability.
standard lays the basis for wide open electronic
messaging systems aiming at a universal ideal where For our part, we maintain that the standard is
everyone should be able to send a message to anyone preponderant, but we do not reject out of hand the idea
else in this integrated electronic information flow arena. of bridges between incompatible domains, because above

and beyond the basic theory, the aim is primarily to
This convergence is coming about in two ways. The facilitate communication.
new systems are very clearly based on the new standard,
and are called "X.400 NATIVES". Older systems have The proliferation of bridges is making the systems more
been upgraded with "X.400 BRIDGES" so that they can complicated, of course, but this is the price to be paid for
exchange messages with native systems. It should be inteiconnecting such domains, because quite often the
noted that XA00 is generally a superset encompassing resistance to change is even stronger within them.
the various proprietary systems, so there is nearly always individuals, systems, methods and applications remaining
some degradation of services when a message is passed practically unchanged for long years at a time.
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4. ELECTRONIC MESSAGING IN INFORMATION Acquisition and Logistics Support) and concerted
SYSTEMS AIA (Aerospace Industry Association) projects, and

they are beginning to extend to Europe)
4.1 Interpersonal and Inter-application Messagina

- Remote groups all working on writing the same
As we mentioned above, electronic messaging can be document. For example, for complex commercial
applied in two complementary ways, to serve proposals developed by a consortium or even by a
communications between individuals and between number of subsidiaries of one organisation. More
applications. generally, this can help coordinate a working group

and its working methods (time management, meeting
Technically speaking, this distinction is becoming less rooms, documents, etc.) in a "groupware" application.
and less important, because even for a simple transfer
between people, the user of a microcomputer will use his - Electronic messaging-based teleconferencing, which
favourite word processing program and then activate a consists of several people holding a meeting at
message "envelope editor" that will finally trigger the remote locations, and not all at the same time, on a
message transmission indirectly. Reception mode is given theme, with many other possibilities such as
analogous. The message is usually accepted joining the meeting part way through, or holding a
automatically, and the envelope is opened by an vote.
application that will, in turn, initiate other applications,
for eximple to display the composite documents that are - Downloading of software or new versions of
found in the envelope. So in the final analysis, is this software.
not the same thing as one application sending a message
to another remote application? - Information distribution or collection, in non-

programmed mode or according to a given calendar
On the functional level, this distinction seems to be even (taking account of what is a reasonable delivery
less useful. What difference does it make if a question time). Examples are meeting agendas or minutes,
is answered by a robot or by a person, or by the two reports at the end of a day, week or month (for
cooperating with each other? accounting or commercial purposes, and so forth).

This type of application could go on forever in an
4.2 Messaiting-enabled Applications organisation that is fragmented over a number of

sites, or whose members work apart from each other
But this is in fact a very important observation, because (sales representatives, insurance inspectors, job site
it will lead to a whole family of new applications that we monitoring, quality inspection, price surveys, etc).
will call "messaging-enabled applications". These can
cover practically all the sectors of a given company or - Access to remote data bases in "electronic message
organisation, and even more so inter-organisational request" mode and/or "electronic message response"
communications. Let us mention a few: mode.

- Computerised data transfer, to facilitate commercial - It has even been observed that, in a merge-acquisition
and administrative relations among commercial context, messaging was one of the first means of
partners or between government agencies and their getting teams of different cultures to work together
clients (customs, taxes, health, and so on). This is with each other and to interlink highly incompatible
one of the factors of client service quality applications resulting from the different prior histories
improvement, and is helping to achieve the "just in of the organisations concerned.
time" goal.

In fact, there is practically no limit to what can be
- Parallel design. This provides a way for remote imagined, with the essential condition that the time

teams to work together on designing the same system, constraint is well integrated into the process. If it must
so that each can profit from the special competence be instantaneous, then the messaging mode cannot be
of the other at the same time, with all the desired used.
interactions and control. This is an essential factor in
improving the quality of a product and the time it Totally automated electronic messaging-enabled
takes to reach the market. applications are conceivable, but it is often valuable to be

able to bring a human user into the process at one point
(As concems these two fields of application, major or another, if only to deal with the exceptional cases that
initiatives have been undertaken by the US an automated system cannot always settle on its own. To
Department of Defense and weapon and aerospace do this, a message is passed from the letter box of one
supplier associations, CALS (Computer-aided application to that of an individual, or vice versa.
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4.3 Messaging Integrated into the Information System handle the faxes he receives, in order to send them along
to their addressees.

One direct consequence of these ideas is that electronic
messaging cannot be used independently of an The fax provides an incentive to developing messaging
organisation's information system. It is an important too, because, after having tasted the advantages and
component of that system, serving as a kind of binder measured the disadvantages of the fax, it is easier to
among the many applications within the organisation, or appreciate the advantages of the higher level of
in its relations with other organisations. integration afforded by electronic messaging with

appropriate graphic and software systems.
In practice, this comes down to saying that messaging
can rarely be a sole justification for acquiring a heavy Telex is both analogous and easier to integrate into a
infrastructure, but it may be built into the global messaging system, because the telex system is a low-
architecture of the information system, usually with a low data-rate system that supports only very simple
specific marginal cost, a point to which we will return characters. This is an indispensable complement to a
later. messaging system.

5. ELECTRONIC MESSAGING AND OFF-NET Postal mail is relatively easy to integrate into an
SYSTEMS (Fax, Telex, Mail) electronic messaging system when what is being sent is

a letter - all you need is a printer - but it is much more
It would be utopian to imagine that all organisations, or difficult in the opposite direction. Integrating the
even all members of one organisation, move ahead at the incoming mail is somewhat the same as the incoming fax
same rate and join the integrated electronic problem. A letter is like an image with all the
communication arena at the same time. Universal processing, storage and reconstruction power that this
electronic messaging is a long-term objective, which will entails. Converting it to a text by optical character
doubtless never be perfectly achieved. In this regard the recognition may be difficult and may reduce its content.
facsimile device (fax) is both a potential competitor, a Sophisticated systems exist for those who want them.
natural complement and an incentive to develop
integrated messaging. It should be noted here that electronic messaging may

facilitate and shorten postal routing. The mail is printed
Fax is a competitor because it is so easy to use (just a as close as possible to its destination, and most of the
telephone line). It has spread like wildfire, and many path it travels is in electronic form. Public and private
private individuals even have them in their home. It has postal services are developing this approach, for example
considerably accelerated information transfers over short in Canada and Norway.
and very long distances, and even offers a good level of
interaction, as the user can write notes on the documents Let us add here that telex messages, and even more so
received and then send them back. This success has led postal mail, often carry more legal weight than electronic
to very low equipment costs and has placed messages or even faxes (even though many jurisdictions
communications costs in the background. One major have advanced on this point recently). We therefore
obstacle remains, however, which is the difficulty of sometimes have to double up certain messages with a
automatically reprocessing the information received by telex or paper copy backup. Good integration lightens
fax, and also how to handle large quantities of incoming this constraint.
and outgoing faxes. We are dealing with paper again,
which greatly increases the workload in the office, in the Globally, it would be a handicap to isolate an electronic
broad sense of the term. messaging system from those users who only have faxes,

telexes or even just postal mail. An "off-net" bridge to
It is a complement to messaging, too, because there is an the messaging network is indispensable, and service
entire population that does not belong to the integrated suppliers do exist for this.
messaging arena but which can be contacted by fax. It
is commonplace to equip a microcomputer with a fax pc 6. MESSAGING AND DATA FORMAT
board today. For a group of users on a local network,
such a resource can be shared. For a large messaging On the question of message flow, we are concerned here
network, a fax bridge can be used. So it is easy to send mainly with their "envelope". Their content may pose
an electronic message to an addressee equipped with a quite another series of problems, which will not be
fax. Reception poses a certain number of problems, detailed here. The most obvious one stems from the
though, because what is being sent is an image, which variety of applications that may serve to create
nece.tsitates the corresponding analysis and reconstruction information placed in the envelope, and therefore the
system in the messaging environment. We may also potential difficulty for the application that opens the
point out the difficulty there is in determining the exact envelope of recognising the content.
addressee if the fax number is that of a group. One
member of the group always has to play "mailman" and Naturally if the text is very elementary, it is also very
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simple. But as soon as structured documents or graphic data base servers, there will exist MESSAGING
presentations are introduced, it can become totally SERVERS, often combined with DIRECTORY
incomprehensible. SERVERS.

Within a small organisation, identical or at least The cierts of these servers are arbitrary application
compatible applications can naturally be imposed. This systems, and in many cases user work stations. The
is not the case on a larger scale, though, and even less so most simplified version of the work station is the
among different organisations. microcomputer (PC). This is gradually evolving toward

the multi-media station that is really necessary for
A great deal of standardisation work has therefore been handling all the contents we have mentioned (image of a
done to define structured document formats, whether for paper document, copy of a fax, soon voice and later
use in office systems or in management. Among these animated pictures, and so forth). Another coming trend
are standards called Office Document Architecture is toward top-of-the-line work stations, whose prices are
(ODA), Standard Generalised Mark up Language falling all the time. The rapidly-increasing number of
(SGML), and Electronic Document Interchange to portable computers should also be kept in mind.
Facilitate Administration, Commerce & Transport
(EDIFACT). They are not totally stable and the tools Messaging stations and servers are interconnected by
that accept them are still limited in number, but the trend high bit rate local area networks (LAN) or remote, wide
is accelerating. area, networks (WAN). In the case of local networks,

the communications protocols between applications on
Software publishers are also looking for a way to market stations and applications on servers am often
proprietary alternatives. One of the most advanced of "proprietary" and are linked both to the local network
these is organised around PostScript, which is a de facto technology and to the messaging application. Many
world standard for Desktop publishing, systems use the file server mechanism, in which the

server writes the message in the same files that are read
While waiting for something better, there should at least in the stations, and vice versa. The most modern of
be some arrangements for converting the few most these use a true "client/server" relation. In all, the
frequently encountered configurations, such as certain number of products available is considerable. It is
word processing applications for microcomputers. important to choose those that approach X.400, at least
Otherwise, the documents transferred are always going to as concerns message addressing and formats. New
be drained of some of their richness, just for the sake of products are coming out that use the standardised P7
making them understandable to all possible parties. protocol. It will be interesting to follow this as it

develops. In most cases, it is possible to migrate toward
This difficulty will be even more important for multi- P7 with no hardware modification.
media applications integrating text, sound and images. It
will be interesting to see how the products evolve in the Messaging servers are generally interconnected with each
course of the very ambitious associations between the other through extensive networks. The performance of
Japanese and Americans in this field. "Object-oriented" these networks is such that they are still far from offering
methods of software development have very great high transmission rates at affordable prices. This is a
potential here, as do the graphic interfaces for users. very important constraint to be considered when selecting

the dimensions of a messaging system, as it has a direct
effect on message routing delays, particularly for long

7. TECHNOLOGICAL ENVIRONMENT OF TODAY messages.
AND TOMORROW

It is very common to use X.25 networks, especially if the
Insofar as the messaging service is finally integrated into X 400 messaging standard is chosen, and in particular the
the information system, the available technologies are as P1 inter-server protocol, which is by far the one most
diverse as those employed in the rest of the architecture recommended and which will be the most stable over the
of the processing systems themselves, except of course years to come. Let us add that this is the arrangement
for the interfaces with the networks, if they do not exist most commonly encountered in Europe. Leased lines
already. and the regular switched telephone network can also be

used. Integrated Services Digital Networks (Num&is in
A certain "state of the art" is appearing, though. It is France) and broadband networks are expected to do a lot
largely influenced by international standards, which for multi-media messaging. At present, however, these
makes it possible to forecast what will happen in the next systems do not cross national boundaries satisfactorily.
few years.

Directory servers are being influenced more and more by
On the computer level, this "state of the art" is organised the X.500 standard, and by the works in progress on the
around the idea of servers and work stations. Just as theme of "synchronisation" of distributed directories.
there already exist processing servers, file servers and Few truly standard products are available, though.
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Globally speaking, X.400 and X.500 are two very whether part of the system can be put in the hands of a
important touchstones for messaging systems. They are messaging service supplier, who is himself generally a
the result of considerable work conducted jointly by network service supplier.
users, network operators and system manufacturers.
Their universal nature, acceptance and long-term stability It is evident that the complexity of the organisation
is no longer open to doubt, even if slight changes will be directly determines the complexity of the messaging
considered, and even if competitive approaches are service architecture. To simplify the architecture, it is
progressing. necessary to analyse the different domains and then

define the communications between those domains.
Some are wary of the potential red tape effect of these
standards. The sophistication of the applications and the Within a given domain, one simple solution is to
rising power of the hardware are only masking this introduce a dedicated message server and connect the
inherent impediment to the user, for example at the level various users - systems or individuals - to it.
of the addresses, which are not very "user-friendly", as
we have seen. +erconnecting the domains then amounts to

,erconnecting the servers, either directly through the
The line of products and services using these standards public or private networks or by way of public messaging
is now very large. It can also be seen that very little services.
specific hardware is now needed to install an X.400
messaging system, because any, or almost any, computer Some would prefer to route all their internal messaging
- PC or mainframe - can receive an X.400 message. As systems through a central server, which would often
for the network operators, they nearly all offer X.400 serve as the bridge to the world outside the organisation.
public services that make interconnections between Others would prefer a much freer mesh topology,
organisations easier. Let us add that these services also including the bridge to the outside.
often serve as bridges to the public fax and telex
services, or other non-X.400 messaging network, such as It can easily be imagined that this architecture is very
ARPANET in the defense world, INTERNET in the much more complicated where a variety of messaging
university and research centre world, or the millions of systems is in use in an organisation. The technical
Minitels in France. domains are then superimposed on the functional or

geographical domains. Here again, two major options
In the context of migration toward high rate (broadband) exist: route the homogeneous messaging systems through
transport networks, we note the high level of interest in a centraliser (such as a DISOSS centraliser, Unixmail or
having some stable standard like the X.400. Modifying cc:mail) and establish bridges between the centralisers, or
a "low layer" of the system will then have no effect on mesh the bridges, preferably through X.400.
the application other than immediately enhancing its
performance. The off-net bridges (Fax and Telex) will also be either

centralised or integrated into each domain or sub-domain.

8. MESSAGING SYSTEM ARCHITECTURE On the user side, the objective is really to give access to
the messaging system regardless of what work station is

It might be said that the ideal messaging system being used, and this is no simple matter when the variety
architecture is one that would allow: is so great: office or portable PC, Macintosh, work

station, unintelligent terminal. It is obviously impossible
- its total integration into the organisation's information to propose the same interface and the same functions for

system; all these. Even the simple PCs differ greatly in some
respects (screen, power, man/machine interface, software,

- it to form part of the working tools of all the etc.).
individuals in the organisation;

The situation with local networks interconnecting
open communication among all the internal users and homogeneous hardware will necessarily be easier to
with all those outside necessary to the life of the manage. Let us add that we will never reach the end of
organisation (including those who cannot be reached the road when it comes to the man/machine interface or
by fax, telex or even postal mail), anticipating multi-media processing requirements (at least

for processing images and graphics in addition to simple
Moreover, messaging should be managed like a vital text).
service, and all the administrative, supervisory and user
support functions must be designed into the architecture. With dedicated messaging servers, it will often be

practical to offer additional services, such as central
Lastly, considering the interdependence between directories, format conversion, archiving, statistics, and
messaging and the network, one should always ask billing, not forgetting security mechanisms. They will
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also often serve as supervisory and user assistance relationship. How are you going to work with a
centres, for example for downloading new versions of colleague who is 5,000 km away, except by messaging?
messaging software. This administrative function also
requires human resources in proportion both to the user While reviewing these few simple points, we should not
population to be supported, and to the time periods that give the impression that messaging is a recent discovery
have to be covered, and that the new users are pioneers. Millions of

employees throughout the world have been organising
As soon as the messaging service begins to be used, even their working day around messaging for years. It is true
by a small group, it is essential that its availability and that many of these employees are in the United States,
reliability be at a maximum. Messaging servers will but other regions of the world are building up the pace
therefore preferably offer high availability; and back-up now. It is often said that the reason for this lag is the
links will be provided between the servers for possible reticence to use a keyboard. And it is true that touch
failures. typing is taught in primary schools in the United States,

with consequences both practical and psychological...
9. USERS

Finally, since this has been mentioned a number of times
Users are of course the first ones concerned by the in this paper, a messaging system should not be limited
messaging system. To draw upon all the advantages of to communication between persons. Introducing
this system, it is very important to provide full user messaging into specific applications will also be a good
support with initial training, often to install work stations way of prompting certain people to get involved
or at least software, provide assistance when there are naturally, both in existing applications, and in designing
problems and, especially at the beginning, a certain new applications. If the messaging mode is well
amount of animation to get the process moving, integrated into people's working habits, it naturally

comes to mind to use it for automatic and semi-automatic
It must be understood that electronic messaging will applications.
change the working habits of individuals and groups, and
that this new tool must be integrated very quickly into 10. GAINS GENERATED BY ELECTRONIC
daily practice, to get people in the habit of consulting the MESSAGING
messages they have received, organising their answers,
classifying everything, passing the information along to Let us sum up here the gains that can be hoped for from
colleagues if it does not concern them, and learning to an electronic messaging system:
use the telephone or conventional fax less often, and so
forth. - accelerated information flow within an organisation,

regardless of the form or distribution of the
More than learning the tool, then, it is a question of information;
learning how to use it in the framework of an
organisation, and that can take time. - accelerated information flow among organisations and

their partners;
Training sessions need to be organised, but other
incentives have to be thought up too. The most effective - in both cases, better information quality, because of
is certainly direct commitment on the part of the the precision of the written form, and the ability to
managers. If the President of a company himself begins reprocess the information transmitted and to
to ask questions and give his managers instructions memorise previous phases (which makes it easier to
through the messaging system, the latter will soon take review and analyse problems);
to it and will do the same thing at their own level. It
will not be long then before electronic messaging - also in both cases, distances are practically no longer
becomes the most efficient way to transmit memoranda of any importance, nor are time zones; and linguistic
within the organisation. problems are reduced - poor written English is

certainly more usable than poor oral English (note by
In the light of this, it is certainly an error to leave the use Editor not everyone would agree with this statement
of a messaging system in the hands of the secretaries by the author);
alone. It has to be a personal working tool for the
manager and all office employees. It also has broad - better cooperation between individuals and systems,
potential in the production and materials handling respecting human rhythms and allowing for the
environments where shared access to a work station is ensuing asynchronisms;
sometimes acceptable.

- applications using the same messaging infrastructure
There are certain environments, though, where the as interpersonal messaging, these applications being
advantages are so obvious that the first trial is natural to use and able to be combined with human
convincing. This is the case in an international inputs;
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- for interpersonal and inter-application systems, a A centralising system would have to be provided in
reasonable dimensioning of the systems, as a very complex system, and this may cost more than
performance is sought not for the sake of $100,000, and much more if it must be fault-tolerant,
performance but only to allow a suitable flow of for example.
information;

Work station software. Prices of messaging software
- good integration into existing and future work have dropped considerably over these past years, for

stations; work stations on local networks (what are called the
LAN E-mail). They are below $80 per station for a

- a long-lasting nature due to the application of hundred stations.
international X.400 standards.

Installation costs are, above all, linked to user training
11. COSTS GENERATED BY ELECTRONIC and actions by associated organisations. These budgets

MESSAGING can be considerable if the intended users have never had
any computer training. It would be artificial to account

As has been said, it is very difficult to imagine a for all the costs under the heading of messaging.
messaging system independent of some information
system. Speaking schematically, we may say that the Access costs for public networks generally involve a
messaging service corresponds to part of the subscription plus utilisation rates. For X.25 access, a
infrastructure costs for 'computers and minimum cost of $400 a month is commonplace. For
telecommunications', networks, operations, administration isolated stations with little traffic, the switched telephone
and support, plus specific costs. network is still a thrifty approach (no electronic board,

low subscriber cost of $10 per month).
The shared infrastructures concerned are:

Operating and support costs are the usual ones found in
- The work stations (as high-level as possible to make a PC environment. The figure given is often one

use of modem ergonomics and the corresponding administrator for 60 to 70 users. Here again, care must
productivity tools, while preparing for upgrades to be taken when dealing with complex and broadly
image and multi-media). The cost of such a work distributed environments. Of course this administrator
station is now of the order of $2500, but the prices can manage several applications in addition to messaging.
are falling by about 8% per quarter.

In all cases, the costs should be compared with what a
- Local networks, which are easily justified as soon as public service can offer.

there are several work stations in a given office
space. Each work station costs about $1500 in For applications using messaging, the development costs
batches of about ten or more. This would also be the naturally vary widely. Most messaging software includes
cost of connecting a single station to a remote server "program interfaces" to make application integration
(communications board, modem and associated easier.
software).

- Access to remote networks, for example X.25, which 12. RISKS INHERENT IN ELECTRONIC
are generally sharable among several systems on a MESSAGING
given premises.

It is always very important to analyse certain risks
- Mainframe computers, if it is decided to use them for clearly when installing a system that is going to affect

operating the messaging service itself (the cost varies the entire life of an organisation. The consequences may
widely here, according to the services provided), be of many kinds; they are equally likely to lead to too

great a success as to the failure of a system. Indeed a
The dedicated hardware items are: success may lead to a catastrophe if it is not properly

handled. Among these risks, we may mention:
Messaging servers, which may be a large
microcomputer or a minicomputer. Prices start at - a lack of strategic positioning. Electronic
$20,000, software included, for an X.400 system that communication is a weapon of competition and
can switch one message per second and serve a set of productivity, not just a little personal tool:
local and remote users. Here again the prices are
going down very fast. A certain number of these - insufficient commitment on the part of management-
systems may have to be distributed if the topology is
complex. The unit price in that case may go down to - insufficient attention to the views of users-
$4000 (and even less with certain recently-announced
'lite! products). - poor selection of users to be equipped, leading to
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frustrations and bottlenecks (the ideal is to open the between AGARD and the Panel members, and possibly
service to the greatest number): between AGARD and other contributors or suppliers,

such as printers.
- insufficient organisation and training in support of

installation; To analyse these advantages in detail, it is helpful to
make a distinction between data flows and data stocks.

- system underdimensioning;
Data stocks are the permanent data handled by AGARD

- too slow a deployment of the system. While there (its budget and annual plan, meeting schedule, directory
are not enough communicators on the network, the of Panel members and other contributors, meeting
traffic cannot build up and the old methods of logistics data and agendas, document distribution list, and
communicatimn linger on; so on), and the publications currently made available

exclusively in the form of printed documents.
- inadequate interconnection with the outside world,

which causes similar problems; If a growing portion of this information is becoming
available in electronic form, it might be made available

- inadequate service quality. Any interruption in and circulated without recourse to the hard copy (paper)
service or loss of messages are incidents that might information flow arena.
have serious consequences. This service quality has
an investment and human resource cost that must be It is the purpose of electronic messaging to circulate both
taken into consideration; stored information and ephemeral information. The flow

of information is then improved and it becomes more
- inadequate security. Communicating in an open current. It can also be reprocessed or later distributed

world is an attractive idea, but protection against electronically by addressees (within the rules of
intrusior•n nd propagation of dangerous information is confidentiality). It is likely that many Panel members
indispensible. themselves already have electronic messaging in their

own organisations.
- poor evaluation of technologies leading to rapid

obsolescence of this system. It is always difficult and A few examples:
costly to migrate from one system to another.

- distribute a preliminary meeting agenda and get
everyone's recommendations for establishing the final

13. RECOMMENDATIONS FOR AGARD/IIP agenda;

AGARD is an organisation employing some fifty staff at - do the same for the meeting minutes;
its headquarters in Neuilly sur Seine, France. One of its
main tasks is to run a group of nine Panels. The 500- - distribute last-minute modifications concerning the
odd members of these Panels themselves belong to large logistics or the programme;
governmental, academic or industrial organisations in
some fifteen countries (a figure that might increase over - distribute an updated list of publications, indicating
the coming years). which of them can be requested in electronic form

(thereby avoiding massive distributions of paper,
AGARD's main roles are to organise the logistics and which sometimes does no more than help line a shelf,
agenda of regular international meetings, to drive certain or even a wastepaper basket);
research projects and publish a large volume of
information, some of which is classified. - allow messaging-mode access to certain stored data

that is frequently updated;
At present, AGARD is equipped with *about thrty
microcomputers, which are connected neither to each - later on, to offer a framework for electronic
other nor to the outside world. The postal mail and teleconferences, which are a kind of permanently held
facsimile service are the only written communication meeting on a given subject, in preparation for, or to
tools with the outside. complete, a formal meeting.

A few years ago, an attempt was made to access Obviously, the use of electronic messaging does not
electronic messaging in the Internet network through the exclude other more traditional procedures. Care should
University of Montpellier, but the experiment was a none-the-less be taken that this does not double the
failure. Yet it is rather easy to imagine the advantages workload for the AGARD staff. It is generally
of an electronic flow of information within AGARD, recommended that internal information systems be



30

installed quickly, because the hard copy intended for the to TRANSPAC or to the IDN;
outside world can be produced easily. It is in particular
very simple to automate the transmission of faxes using - a user served by an MTA connected to an X.25
a modern computer system with an integral messaging network interconnected to TRANSPAC or to the
service. IDN:

How can such a system be implemented? Inside - an individual subscriber to ATLAS400 or to the
AGARD, all the people concerned - at least the managers ADMD associated with the IDN;
and secretaries - have to be equipped with a powerful
enough microcomputer (with 386 or 486 processor and - an individual subscriber to an ADMD X.400
4 Mbytes of RAM at least, supporting MS-Windows) and interconnected with ATLAS400 or with the ADMD
this hardware has to be interconnected through a local of the IDN;
network (LAN). The equipment processing the highly
confidential information will have to remain separate. - a user of a proprietary messaging service accessing a

bridge to an MTA or to an ADMD as indicated
This local network will be used to share several hardware above.
resources (disks and printers, and PostScript laser printers
if possible) and could form the basis for a documentary In al!, he:,t would soon be thousands of people who
data base server. But it will mainly be used to establish could be contacted by electronic messaging.
a means of internal communication and share access to
the outside, in the form of electronic messaging It is likely that most of AGARD's partners, belonging as
complemented by the fax function. they do to large companies and major agencies in the

defense and aerospace fields, fall into one of the above
The recommendation is to build up the messaging situations (many projects like CALS or EDI within the
function around an X.400 microserver playing the role of AIA have similar requirements).
an MTA (Message Transfer Agent). This can be based
on a microcomputer operating under Unix or OS/2 and If this range of possibilities were still too small, AGARD
connected both to the local network and to the public could:
networks.

- acquire a direct connection to the INTERNET
In internal communications, this MTA will serve the network (and manage a bridge by itself on its
various users, as long as each is equipped with a native messaging server);
X.400 UA software. If the currently very popular
cc:mail tool is preferred, a bridge will have to be - open mail boxes on its messaging server that could be
provided, and this would increase the cost. But the accessed from the ordinary switched public network
trade-off is acceptable. or PAD access from a partner's microcomputer.

Some further system administration would be
In communications with the outside, this MTA is required, then.
connected in X.25 mode to the TRANSPAC network
and/or to some internauonal data network (which we will Once this infrastructure was in place, it would be
refer to as "IDN" for simplicity). These two networks necessary to train the users, and provide support and
offer both simple data transmission and an X.400 general leadership, to get the flows moving and get
messaging service (in the case of TRANSPAC, this beyond the point of no retLan to the conventional system.
service is called ATLAS400). These are said to be In particular, the leader must distribute periodical
ADMD X.400 (ADMD = Administrative Management electronic bulletins, send out queries on various subjects,
Domain). Certain IDNs complement their X.400 service and supply some very intezesting information, to get
with bridges to other messaging serices. Let us also everyone in the habit of using this means of
note that these networks are themselves interconnected to communication.
other X.25 networks worldwide. Similarly, the
associated ADMD X.400 are interconnected to others. It Complementary services have to be d.-veloped at the
should nonetheless be noted that simply transmitting a same time: creation and management of the data base
message on an X.25 network costs less than routing it by and its documentary files, and access by messaging to
an ADMD. more and more data from this base.

This offers AGARD several possibilities for Globally, this tool will naturally take its place in the
communicating with its partners in other countries, overall coordination AGARD provides for the Panel
Using its own MTA on its own local network, it would members.
be able to exchange messages with:

In the first phase of operation, the bulk of the exchanges
a user served by an MTA connected in X.25 directly will involve rath'er simple text items. These will then
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evolve toward more sophisticated formats. AGARD will 14. CONCLUSIONS
be able to define a reference format, as it does today for
its written publications, with a downgraded version for Electronic messaging is certainly no new tool, but it is
those who cannot use this. The PostScript trend is one one that is more and more taking on a strategic
of the best possibilities, importance. c;vple as it is to use, it quickly opens the

way to an extensive electronic communications
All this effort has to be spread over a plan of three to dimension within an organisation, and among
five years; but as we have said, it is important to reach organisations.
a certain volume of exchanges quickly. The
infrastructure investment is therefore to be concentrated When it is totally integrated into an organisation's
in the first eighteen months. information system, it becomes a generalised,

unconstrained means of transmitting all types of data, and
The specific messaging investment will remain modest eventually multi-media data. Foreseeable improvements
(certainly less than $50,000 for the software for some in network performance are opening the way to yet more
thirty terminals and all the server hardware and attractive perspectives, in line with what computers
software). The operating costs will mainly be linked to already offer, and in particular work stations based on
the administration and management function; of the order powerful microcomputers.
of a part-time job for a good specialist.

M2any organisations have already taken this step.
All the other investments relate to information processing International standards are creating a cc ntext today that
and storage tools. None-the-less, training and support is even more favorable to durable and stable solutions,
must not be minimised either. and is open to technological progress at the same time.

The specific analysis of confidentiality problems has to As a service organisation with the basic calling of
begin as soon as the system begins to operate, assuming distributing information in an extensive international
that this relates only to unclassified information, arena, AGARD is a very typical case, and would most

assuredly draw benefits from the use of this tool. This
Globally speaking, such a plan cannot be justified by should, of course, be viewed simultaneously ,dih a high-
savings over the initial period. In the long term, performance data processing system. The budgetary and
however, it will generate productivity gains and will human effort needed is large, but it is probably
improve the quality of the service to AGARD's partners. affordable if it is properly planned. Will it still be
This is the normal goal of any organisation like AGARD. possible for ,,•ng to provide the service expected of

AGARD on the basis of hard copy circulation?



RAPPORT DE DOCUMENTATION

1. Destinataire 2. Origine 3. Reference ISBN 4. Classification
de Securite

AGARD-AR-309 ISBN 92-835-211 7-X NON CLASSIFIE!
SANS RESTRICT7ION

5. Origine Groupe consultatif pour la recherche et le d~veloppement en mati~re a~rospatiale
Organisation du Trait6 de l'Atlantique Nord
7, rue Ancelle, 92200 Neuilly-sur-Seine France

6. Titre
LES MESSAGERIES ELECTRONIQUES DES ANNEES 90

7. Presente a

8. Auteur/Reviseur 9. Date

Jean Mourain Mai 1993

10. Adresse de I'Auteur/Reviseur 11. Pages
8 Villa Guizot 42
75017 Paris
France

12. Diffusion La diffusion de ce document n'est sujette ýi aucune restriction. Les
informations concernant la disponibilit6 de ce document ainsi que celle des
autres publications non-classifi~es de I'AGARD figurent au verso de la couverture.

13. Mots des
Architecture de communications Traitement de messagerie
Transmission de donn6es Syst~mes d'informations
Communication par fax Compatibilit6
Courrier 6lectronique

14. Resume

Ce rapport d~crit les syst~mes de messagerie 6lectronique A savoir, principe, potentialit6 pour la
transmission d'informations entre personnes et entre applications, problmes de compatibilitý et
solutions envisageables, formes des donndes et structures des messageries, architectures syst~mes.
II traite 6galement des avantages et d~savantages de ces syst~mes par rapport aux concurrents tels
que le fax, ainsi que des risques inh~rents ý leur mise en oeuvre et des mesures permettant
d'dIiminer ces risques.

H1 conclut par des recommandations concernant I'AGARD (Le groupe consultatif pour la
recherche et les realisations aerospatiales de I'OTAN). Cette publication a 6t parrainde par le
Panel AGARD de l'Information technique.

Le volume contient le texte original en franqais et une traduction en anglais.



REPORT DOCUMENTATION PAGE

1. Recipient's Reference 2. Originator's Reference 3. Further Reference 4. Security Classificationof Document

AGARD-AR-309 ISBN 92-835-2117-X UNCLASSIFIED/
UNLIMITED

5. Originator Advisory Group for Aerospace Research and Development
North Atlantic Treaty Organization
7 Rue Ancelle, 92200 Neuilly sur Seine, France

6. Title
ELECTRONIC MESSAGING FOR THE 90s

7. Presented at

8. Author(s)/Editor(s) 9. Date

Jean Mourain May 1993

10. Author's/Editor's Address 11. Pages
8 Villa Guizot 42
75017 Paris
France

12. Distribution Statement There are no restrictions on the distribution of this document.

Information about the availability of this and other AGARD
unclassified publications is given on the back cover.

13. Keywords/Descriptors
Communications architecture Message processing
Data transmission Information systems
Facsimile communication Compatibility
Electronic mail

14. Abstract

Describes electronic messaging systems, including their general principles, potential uses for
transmitting information between people and between applications, problems of compatibility and
possible solutions, messaging and data formats, and system architecture. Also discusses the
advantages and disadvantages of these systets in relation to competitors such as telefax, and the
risks inherent in introducing them and ways of overcoming these risks.

Concludes with recommendations for AGARD (NATO's Advisory Group for Aerospace
Research and Development). This publication was sponsored by the Technical Information Panel
of AGARD.

The volume contains the original French text and a translation into English.



o0 0

' - 0 0

0

-- (

-E BE0 -U-#U<EU~
a E

o
u ,0P&vu

0 0;G; 0

UL woo 4)- at24 -Ld

4, r. 0 Xu.)

coU- 0 U) 0 m )~

'be S. 0 ~

'02 Q. 020 CL

C:W, D 0 0 10

o g, 00 2 0.

C: C4 02 2 9 ."U

4) 02 to
V 4) c 0 "

0 'M 0 .4 a .

44)

0 E

'a 22 20 2 0 2

0. U' 0. U Op LU .0) 0 0

<4 PU' CU U U' p U

o o -0

0. m 0%

Im u Q O

(n 0 V) w 4)

"a v -a wa0"ac



~~0 0.o coV. ~ 0 C
a- 0  

ca a-

00 4 0 . r %0 .

C .0 0 C. 10,i =. . *2)
(1 0 0 -'A

0 z0 0.0 be ex

M-. 00 4) u. -g- 0 .0 Ucj a

.000...

co =1 . 0  0 0 m- C% 0 .0o 0

-~ * ~ a- - ~~0>

'm NO (u.3

<~ -S 00 (

~~C E0 > >0

0. 3.C 4Z.

WO 0 0~ W.0

Eov ý '9 H cis ~ wc~ 0 r. r =*
E~.0 0 .9~ So ý

o E 5E < '

0 V IE. od - c 00: .0 > 0 J:~ -a .5 0~a "'S

L.0 a0a

0. inC~. ooo 2' ca C: .2 w 00 0 en

- ~ 0 '0 u2)U Uu )
w cc E. rol

.S (. *0" q2. i-01

CU.0

E0 > w 0 Q~~.0

00 .00

r .0oU . 00

0 0 W 0 .
w. 0 ao ~ u0 O

CL - - .1 =0 M~

.0 l-u 
.

>. > aS ~

> 0

o >O O0 > a0.~ ~ .



NATO OTAN

7 RUE ANCELLE - 92200 NEUILLY-SUR-SEINE DISTRIBUTION OF UNCLASSIFIED

FRANCE AGARD PUBLICATIONS

Telefax (1)47.38.57.99 • Telex 610 176

AGARD holds limited quantities of the publications that accompanied Lecture Series and Special Courses held in 1993 or later, and of
AGARDographs and Working Group reports published from 1993 onward. For details, write or send a telefax to the address given above.
Please do not telephone.
AGARD does not hold stocks of publications that accompanied earlier Lecture Series or Courses or of any other publications. Initial
distribution of all AGARD publications is made to NATO nations through the National Distribution Centres listed below. Further copies are
sometimcs available from these centres (except in the United States). If yc -i have a need to receive all AGARD publications, or just those
relating to one or more specific AGARD Panels, they may be willing to include you (or your organisation) on their distribution list. AGARD
publications may be purchased from the Sales Agencies listed below, in photocopy or microfiche form.

NATIONAL DISTRIBUTION CENTRES

BELGIUM LUXEMBOURG
Coordonnateur AGARD - VSL See Belgium
Etat-Major de la Force Airienne NETHERLANDS
Ouartier Reine Elisabeth Netherlands Delegation to AGARD
Rue d'Evere, 1140 Bruxelles National Aerospace Laboratory, NLR

CANADA P.O. Box 90502
Director Scientific Information Services 1006 BM Amsterdam
Dept of National Defence NORWAY
Ottawa, Ontario KIA 0K2 Norwegian Defence Research Establishment

DENMARK Attn: Biblioteket
Danish Defence Research Board P.O. Box 25
Ved Idraetsparken 4 N-2007 Kjeller
2100 Copenhagen 0 PORTUGAL

FRANCE Portuguese National Coordinator to AGARD
O.N.E.R.A. (Direction) Gabinete de Estudos e Programas
29 Avenue de ia Division Leclerc CLAFA
92322 Chitillon Cedex Base de Alfragide

Alfragide
GERMANY 2700 Amadora

Fachinformationszentrum SPAIN
Karlsruhe INTA (AGARD Publications)
D-7514 Eggenstein-Leopoldshafen 2 Pintor Rosales 34

GREECE 28008 Madrid
Hellenic Air Force TURKEY
Air War College Milli Savunma Ba~kanhk (MSBScientific and Technical Library ARGE Daire Bakanhjp (ARGM )
Dekelia Air Force Base Ankara
Dekelia, Athens TGA 1010 UNITED KINGDOM

ICELAND Defence Research Information Centre
Director of Aviation Kentigern House
c/o Flugrad 65 Brown Street
Reykjavik Glasgow G2 8EX

ITALY UNITED STATES
Aeronautica Militare National Aeronautics and Space Administration (NASA)
Ufficio del Delegato Nazionale alrAGARD Langley Research Center
Aeroporto Pratica di Mare M/S 180
00040 Pomezia (Roma) Hampton, Virginia 23665

The United States National Distribution Centre (NASA/Langley) does NOT hold stocks of AGARD publications.
Applications for copies should be made direct to the NASA Center for Aerospace Information (CASI) at the address below.

SALES AGENCIES

NASA Center for ESA/Information Retrieval Service The British Library
Aerospace Information (CASI) European Space Agency Document Supply Centre

P.O. Box 8757 10, rue Mario Nikis Boston Spa. Wetherby
BWI Airport, Maryland 21240 75015 Paris West Yorkshire LS23 7BQ
United States France United Kingdom
Requests for microfiches or photocopies of AGARD documents (including requests to CASI) should include the word 'AGARD and the
AGARD serial number (for example AGARD-AG-315). Collateral information such as title and publication date is desirable. Note that
AGARD Reports and Advisory Reports should be specified as AGARD-R-nnn and AGARD-AR-nnn, respectively. Full bibliographical

references and abstracts of AGARD publications are given in the following journals:
Scientific and Technical Aerospace Reports (STAR) Government Reports Announcements and Index (GRA&l)
published by NASA Scientific and Technical published by the National Technical Information Service
Information Division Springfield
NASA Headquarters (NTT) Virginia 22161
Washington D.C. 20546 United States
United States (also available online in the NTIS Bibliographic

Database or on CD-ROM)

t~i
Printed by Specialised Printing Services Limited
40 Chigwell Lane, Loughton, Essex IGIO 3TZ



NATO *OTAN
7 RUE ANCILE - Wi NEtJILLY-SUR-SENE DFUWSIN DES PUDUCA71ONS

FRANCE AGARD N4ON CLASSFEPES

T~isep*(U47.3.57.W Tam6h.0176

Aaaasskdepbiedoea'a.*diAGARD.Apmiide 193,AGARDd dorauumsocklhai~depbiaioemcesaxcd e

aIsAlnimbaldmtishpublications 4erAGARDes.t. aprdsqmnredlOApufnen5nrdsete
do ISIAK~ommadm= ffldols i~esoAL es xawinres b: r=GW MRDtparhi ~tevoee supres de ces centres Ca

re~ido .Eu A4 svmmow aw vm wroasels, intis e r on sipeat cud in concernent certinls
Is lot irowd eLropkb49ccs ionsftme L'AGAR soot en yenta auapris des

ugeamlaqmde tidem..,so..fors dpholocople on tie wicrobibe.

CENTRES DE DIFFUSION NATIONAUX
ALIZMAGNE ISLANDE

oilDirector of Aviation
Kukrltec/o Fhapa

WdA)KKJE ITALIE
~ ordemamw AGARD-VSL Acromoutica Maisre

* Hi-Ibjrde s Foce AusesUWNAco do[ Delepto Nazionale affrAGARD
Qiuaier Rohna Uhubeah Aeqoft Praica dli ti,1are

tud'00040 Posetziss (Rome)
* CAJAbA' LUXEMI3OURG

1 lil A- dla~deam~laon&NORVEGE
DANEMA %l9KI0K NowsionDdece Rasesrcb Eatablisionew

ON Daoa Rsachgo P.O. Box 25
VO&I~ w 1 N-2007 KjAw

21ICpu.u0 PAYS-lAS
ESAMNatharlmnds Delesaio o AGARD

WTA AQAD Pblictios)Natiamsl A.otowce Laboratory NLR
PWM Ruda 34P.O. DoK W

ETATS-UNS PORTUGAL -e National C~oordinator t GR
NodgedAaammuesmand Specs Adadmitaon Gabmu deEiuoe rp AGA

I~Raesura ~Cmnt CLAPA

KmHoopo Virsh 23665 moft#

FRANICS 2700 Amwdora
ONERLA. Dke~cdm ROYAUME UNI
29, Avow& m vioo Laderc Ddenemo Research hdormastion Centre
92322 ChIh Cde esigr Homse

Helleic Air Force Gulasgw G2 SEX
Alr~a~olWTURQtW

Dalele Air Form ae A3mDn @Od AG,
DsdeAh6AneT()A 1010 Akr
L* asr dedheUndgd dee El@Ate-U, (N VLmff m 00dl.PAS do amocks de pelledoem do rAGARD.

D*00006sasomsdesdaetephotocopiesdoivent.lr ombe olrcikeis s*do NASA Center for Aerospece Infiormaton

AGENCES DE VENTE
NASA Cutter for ESAfinfordmet Retrieval Service The Bri"s Library

PDO. 3o 57S7 0,rs oonSpa, W1 herb
WIA~poWa&ryod 21240 75013 park WMs Yorkelire LS23 790

tide bue FrncaROYaUine Udi
Leaowmdidoakre',nfchason ehoco -dedcunmuwAGARD~ycoinprisheademadndeefueurldinC I i 1 11n cmoesr

hdleudh AOARD,dadquelesmd deokkd'A GARD(pm-rftwapleAGARD-AG-315).Deeifreim nlgeuleu
lodbasdtede puld s anteulhbles Vauuaer nc ri1m~ Ma do s~fe AGARD-R-en at AGARD-Af-mm lorn de Is
-ommwdue -n 1-i AGARD st des rpiacoonesm = Ma rspectlmen Des rdf~rences Mbblcgrphiqus campbles mig

que an eeds pabucatlons, AGARM6pra dune In. jourrmazevn
W-Wt mo Tchica Acnm Rpots(STAR) Govermsmur Reports Annuncensomes ndbomdh GRA&I)

Sd NqA ged Tabtscal A. hmietsl o a eNdWTcnclhoo evc

XA&A "222161

L woen on ods l istaract dean Is baae do
b~b~pophqans Epa ft d NTIS, at sur CD-ROM)

49c*mwusLeau Lomp^ Eawn 110 37z


